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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to property.

&DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers to
an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for anything
else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1999

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is con-
stantly striving to improve its high-quality products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsibility
for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in
this publication.
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About this Manual:

This manual describes the features, specifications, and operation of the CS1W-MC421/221 Motion
Control Unit and includes the sections described below.

Please read this manual and the other manuals related to the CS1W-MC421/221 Motion Control Unit
carefully and be sure you understand the information provided before attempting to install and operate
the Motion Control Unit.

Refer to 1-12 Overview of Version 1 Upgrades for an outline of the new features added to the CS1W-
MC421-V1 and CS1W-MC221-V1. (“-V1” is omitted in this manual.)

Section 1 explains the features and system configuration of the CS1W-MC421 and CS1W-MC221
Motion Control Units (MC Units), and outlines some of the differences with the features of the earlier
C200H-MC221 MC Unit.

Section 2 describes the MC Unit components and provides the information required for installing the
MC Unit.

Section 3 describes the data contained within the MC Unit.

Section 4 describes the means used to store data of various types and explains how data is trans-
ferred between the MC Unit and the CPU Unit.

Section 5 describes the ways in which data can be transferred between the CPU Unit and the MC
Unit, including using the IOWR/IORD instructions, using the PC Interface Area, and using dedicated
bits/flags in memory.

Section 6 explains the basic positioning operations executed by the MC Unit.
Section 7 describes using the G language to program motion control in the MC Unit.
Section 8 provides examples of G-language programming for the CS1W-MC421/221.

Section 9 explains how to search for and establish the origin using either an incremental encoder or
an absolute encoder, and gives a general overview of absolute encoders.

Section 10 describes the teaching function. This function can be used to teach new positions by mov-
ing to a given position and then reading the present position of each axis as position data.

Section 11 explains how to get started using the MC Unit. It provides information on the MC Unit’s
startup procedures, system configuration, wiring, creating I/O tables, inputting MC programs, creating
ladder programs, transferring data, saving data, and conducting trial operation.

Section 12 explains the troubleshooting procedures to be employed if problems should occur in MC
Unit operation.

Section 13 explains the maintenance and inspection procedures that must be followed to keep the MC
Unit operating in optimum condition. It includes instructions on the proper procedure to follow when
replacing an MC Unit, and precautions to observe when replacing a Servomotor.

The Appendices provide MC Unit performance information, control bit/flag timing charts, MC program
coding sheet, sheets for recording system parameter settings, and position data coding sheet.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.

xi






PRECAUTIONS

This section provides general precautions for using the Motion Control Units (MC Units) and related devices.

The information contained in this section is important for the safe and reliable application of the Motion Control
Unit. You must read this section and understand the information contained before attempting to set up or operate
a Motion Control Unit.

1 Intended Audience . ............ . i Xiv
2 General Precautions . ............ i e e Xiv
3 Safety Precautions. . ... ...ttt Xiv
4 Operating Environment Precautions . .. ............................. XV
5 Application Precautions . ..............iiiti i XVi
6 Conformance to EC Directives . ... .....oiit i XViii
6-1 Applicable Directives . . .. .. oottt Xviii
6-1-1  CONCEPLS « . o et ettt e e e e e xviii
6-1-2  Conformance to EC Directives. . ..., Xviii

X



Intended Audience

1

2

3

xiv

Intended Audience

This manual is intended for the following personnel, who must also have
knowledge of electrical systems (an electrical engineer or the equivalent).

* Personnel in charge of installing FA systems.
* Personnel in charge of designing FA systems.
* Personnel in charge of managing FA systems and facilities.

General Precautions

/\ WARNING

The user must operate the product according to the performance specifica-
tions described in the operation manuals.

Before using the product under conditions which are not described in the
manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment, amuse-
ment machines, safety equipment, and other systems, machines, and equip-
ment that may have a serious influence on lives and property if used
improperly, consult your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide
the systems, machines, and equipment with double safety mechanisms.

This manual provides information for using the MC Unit. Be sure to read this
manual before attempting to use the Unit and keep this manual close at hand
for reference during operation.

It is extreme important that Motion Control Units and related devices be used
for the specified purpose and under the specified conditions, especially in
applications that can directly or indirectly affect human life. You must consult
with your OMRON representative before applying Motion Control Units and
related devices to the above mentioned applications.

Safety Precautions

/\ WARNING

/\ WARNING

/\ WARNING

Never attempt to disassemble any Units while power is being supplied. Doing
so may result in serious electrical shock or electrocution.

Never touch any of the terminals while power is being supplied. Doing so may
result in serious electrical shock or electrocution.

Provide safety measures in external circuits (i.e., not in the Programmable
Controller or MC Unit) to ensure safety in the system if an abnormality occurs
due to malfunction of the PC, malfunction of the MC Unit, or external factors
affecting the operation of the PC or MC Unit. Not providing sufficient safety
measures may result in serious accidents.

* Emergency stop circuits, interlock circuits, limit circuits, and similar safety
measures must be provided in external control circuits.

* The PC will turn OFF all outputs when its self-diagnosis function detects
any error or when a severe failure alarm (FALS) instruction is executed.
As a countermeasure for such errors, external safety measures must be
provided to ensure safety in the system.
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& Caution

& Caution

& Caution

& Caution

& Caution

e The PC or MC Unit outputs may remain ON or OFF due to deposits on or
burning of the output relays, or destruction of the output transistors. As a
countermeasure for such problems, external safety measures must be
provided to ensure safety in the system.

* When the 24-VDC output (service power supply to the PC) is overloaded
or short-circuited, the voltage may drop and result in the outputs being
turned OFF. As a countermeasure for such problems, external safety
measures must be provided to ensure safety in the system.

Execute online edit only after confirming that no adverse effects will be
caused by extending the cycle time. Otherwise, the input signals may not be
readable.

Confirm the safety of the destination node before transferring a program to the
node or changing the contents of I/O memory. Doing either of these without
confirming safety may result in injury.

Connect the RUN command output (RUN signal) to the Servo Driver. Other-
wise, the motor may run when the power is turned ON or OFF or when en
error occurs in the Unit.

Do not save data into the flash memory during program execution or while the
motor is running. Otherwise, unexpected operation may be caused.

Do not reverse the polarity of the 24-V power supply. The polarity must be cor-
rect. Otherwise, the motor may start running unexpectedly and may not stop.

4 Operating Environment Precautions

& Caution

& Caution

Do not operate the control system in the following locations:

* Locations subject to direct sunlight.

* Locations subject to temperatures or humidity outside the range specified
in the specifications.

* Locations subject to condensation as the result of severe changes in tem-
perature.

* Locations subject to corrosive or flammable gases.

* Locations subject to dust (especially iron dust) or salts.

* Locations subject to exposure to water, oil, or chemicals.
* Locations subject to shock or vibration.

Take appropriate and sufficient countermeasures when installing systems in
the following locations:

e Locations subject to static electricity or other forms of noise.
* Locations subject to strong electromagnetic fields.

* Locations subject to possible exposure to radioactivity.

¢ Locations close to power supplies.

XV
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5

&Caution The operating environment of the PC System can have a large effect on the

longevity and reliability of the system. Improper operating environments can
lead to malfunction, failure, and other unforeseeable problems with the PC
System. Be sure that the operating environment is within the specified condi-
tions at installation and remains within the specified conditions during the life
of the system.

5 Application Precautions

Observe the following precautions when using the MC Unit or the PC.

&WARNING Failure to abide by the following precautions could lead to serious or possibly

fatal injury. Always heed these precautions.

* Always ground the system to 100 Q or less when installing the system to
protect against electrical shock.

* Always turn OFF the power supply to the Unit before attempting any of the
following. Not turning OFF the power supply may result in malfunction or
electric shock.

* Mounting or dismounting the MC Unit or any other Units.
* Assembling the Units.

* Setting rotary switches.

» Connecting cables or wiring the system.

» Connecting or disconnecting the connectors.

&Caution Failure to abide by the following precautions may lead to faulty operation of

xvi

the PC, the MC Unit. or the system, or could damage the PC or MC Unit.
Always heed these precautions.

* Check the task configuration before creating MC program for the MC Unit.
Set the task configuration (axis configuration, number of tasks, and task
axis definition) using the unit parameters within the system parameters. If
changes are made to the task configuration, the MC program must be
changed as well.

After transferring the system parameters, G-language program, or posi-
tion data to the MC Unit, be sure to save the data in flash memory within
the MC Unit (using the data save command from the CX-Motion or CPU
Unit) before turning OFF the power supply to the Unit. Transferring the
data to the MC Unit will simply save the data in the internal memory (S-
RAM) of the MC Unit and this data will be deleted when the power supply
to the Unit is turned OFF.

After transferring the system parameter data to the MC Unit and saving

the data to flash memory, be sure to reset the power supply to the Unit or

restart the Unit. Otherwise, the unit parameters and machine parameters

will not be changed and the System Set Error, which can occur when the

system parameters are transferred to the MC Unit, will not be cleared.

* Do not turn OFF the power supply to the Unit while data is being written to
flash memory. Doing so may cause problems with the flash memory.

» Confirm that no adverse effects will occur in the system before changing
the operating mode of the Teaching Box.

* When a wiring error occurs, be sure to reset the power supply to the Unit,

check the wiring, and reset the machine parameters within the system

parameters.
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5

* Confirm that no adverse effect will occur in the system before attempting
any of the following. Not doing so may result in an unexpected operation.
* Changing the operating mode of the PC.
* Changing the present value of any word or any set value in memory.
* Force-setting/force-resetting any bit in memory.
* Install external breakers and take other safety measures against short-cir-
cuiting in external wiring. Insufficient safety measures against short-cir-
cuiting may result in burning.
Be sure that all the mounting screws, terminal screws, and cable connec-
tor screws are tightened to the torque specified in this manual. Incorrect
tightening torque may result in malfunction.
Tighten the mounting screws at the bottom of the Unit to a torque of
0.4 N » m. Incorrect tightening torque may result in malfunction.
Before touching the Unit, be sure to first touch a grounded metallic object
in order to discharge any static built-up. Not doing so may result in mal-
function or damage.
Check the pin numbers before wiring the connectors.
Be sure that the connectors, terminal blocks, I/O cables, cables between
drivers, and other items with locking devices are properly locked into
place. Improper locking may result in malfunction.
Always use the power supply voltages specified in this manual. An incor-
rect voltage may result in malfunction or burning.
Take appropriate measures to ensure that the specified power with the
rated voltage and frequency is supplied. Be particularly careful in places
where the power supply is unstable. An incorrect power supply may result
in malfunction.
Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals. Connection of bare stranded wires may result in
burning.
Leave the label attached to the Unit when wiring. Removing the label may
result in malfunction if foreign matter enters the Unit.
Remove the label after the completion of wiring to ensure proper heat dis-
sipation. Leaving the label attached may result in malfunction.
Do not apply voltages to the Input Units in excess of the rated input volt-
age. Excess voltages may result in burning.
Do not apply voltages or connect loads to the Output Units in excess of
the maximum switching capacity. Excess voltage or loads may result in
burning.
Disconnect the functional ground terminal when performing withstand
voltage tests. Not disconnecting the functional ground terminal may result
in burning.
Double-check all wiring and switch settings before turning ON the power
supply. Incorrect wiring may result in burning.
Do not pull on the cables or bend the cables beyond their natural limit.
Doing either of these may break the cables.
Do not place objects on top of the cables or other wiring lines. Doing so
may break the cables.
Resume operation only after transferring to the new MC Unit the contents
of the parameters, position data, and other data required for resuming
operation. Not doing so may result in an unexpected operation.
Resume operation only after transferring to the new CPU Unit the con-
tents of the DM Area, HR Area, and other data required for resuming
operation. Not doing so may result in an unexpected operation.

xvii
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» Confirm that set parameters and data operate properly.

» Check the user program for proper execution before actually running it on
the Unit. Not checking the program may result in an unexpected opera-
tion.

* Do not attempt to take any Units apart, to repair any Units, or to modify
any Units in any way.

* Perform wiring according to specified procedures.

6 Conformance to EC Directives

6-1 Applicable Directives

* EMC Directives
* Low Voltage Directive

6-1-1 Concepts

EMC Directives

OMRON devices that comply with EC Directives also conform to the related
EMC standards so that they can be more easily built into other devices or
machines. The actual products have been checked for conformity to EMC
standards (see the following note). Whether the products conform to the stan-
dards in the system used by the customer, however, must be checked by the
customer.

EMC-related performance of the OMRON devices that comply with EC Direc-
tives will vary depending on the configuration, wiring, and other conditions of
the equipment or control panel in which the OMRON devices are installed.
The customer must, therefore, perform final checks to confirm that devices
and the overall machine conform to EMC standards.

Note Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN61131-2
EMI (Electromagnetic Interference): EN50081-2
(Radiated emission: 10-m regulations)

Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC or 75 to
1,500 VDC meet the required safety standards for the PC (EN61131-2).

6-1-2 Conformance to EC Directives

The CS1-series PCs comply with EC Directives. To ensure that the machine
or device in which a CS1-series PC is used complies with EC directives, the
PC must be installed as follows:

1,2,3... 1. The PC must be installed within a control panel.

2. Reinforced insulation or double insulation must be used for the DC power
supplies used for the communications and I/O power supplies.

3. PCs complying with EC Directives also conform to the Common Emission
Standard (EN50081-2). When a PC is built into a machine, however, noise
can be generated by switching devices using relay outputs and cause the
overall machine to fail to meet the Standards. If this occurs, surge killers
must be connected or other measures taken external to the PC.
The following methods represent typical methods for reducing noise, and
may not be sufficient in all cases. Required countermeasures will vary de-

xviii
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pending on the devices connected to the control panel, wiring, the config-
uration of the system, and other conditions.
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Features

Section 1-1

1-1  Features

1-1-1  Overview

Point-to-point Control

Continuous Path Control

Note
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The CS1W-MC421 and CS1W-MC221 are CS1-series Motion Control Units
that can control four axes and two axes, respectively. With their internal G-lan-
guage programming, they can be used for advanced motion control opera-
tions, such as traversing, and their multi-tasking capability allows operations
to be performed independently for each axis.

Two types of motion control are possible: point-to-point and continuous path.

With point-to-point (PTP) control, positioning is controlled independently for
each axis. The pathway varies according to the travel distances, the feed
rates, and so on, that are set.

With continuous path (CP) control, not only the start position and target posi-
tion can be controlled but also the path between those points. Linear interpo-
lation, circular interpolation, helical circular interpolation, and traversing are all
possible.

The MC Unit has been developed for use in simple positioning applications
using servomotors. Applicable machines are as follows:

* Conveyor Systems: X/Y tables, palletizers/depalletizers, loaders/unload-
ers, etc. (Palletizers and depalletizers are devices used for loading goods
onto pallets or for unloading them from pallets. Loaders and unloaders
are devices that have shelves corresponding with the steps of a multistep
press and used for inserting or removing all the materials at one time.)

* Assembling Systems: Simple robots (including orthogonal robots), simple
automated assembling machines (such as coil winding, polishing, hole
punching), etc.

The MC Unit is not designed to perform linear interpolation, circular interpola-
tion, or helical circular interpolation with horizontal articulated robots or cylin-
drical robots, because it does not support coordinate conversions. The MC
Unit can, however, perform PTP control with these robots.
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1-1-2 Description of Features

Multi-tasking G Language

Simple and Fast Traverse
Operations

Fast Pick-and-place
Operations

Supports Absolute
Encoders

High-speed Response to
Start Commands from
CPU Unit

Two-axis MC Unit
Four-axis MC Unit

500-kp/s Encoder
Response Frequency

CPU Unit Interrupts

Windows-based MC
Support Software

Data Creation Using
Teaching Box

Operate with MPG

The MC Unit is provided with a multi-tasking G language, which is the opti-
mum language for motion control. The G language makes it simple to create
programs for multi-axis control, without placing a burden on the CPU Unit’s
ladder diagram program.

Commands for 2-axis traverse operations enable simple and fast traverse
operations.

After a positioning command has been output, the in-position check OFF
function allows the next positioning operation to be started without waiting for
the first positioning operation to be completed. This makes it possible to per-
form high-speed pick-and-place operations.

The MC Unit is compatible with absolute encoders (such as the OMNUC W
Series) as a standard feature, eliminating the need to perform an origin
search. Incremental encoders can be used as well.

The response time from when a start command is received from the CPU Unit
until the command voltage is output from the MC Unit is 8 ms for two axes and
12 ms for four axes (MC421 only). This is 1.5 times faster than the previous
models.

This function applies to the X axis when a 2-axis, 1-task configuration is used.
This function applies to the X axis when a 4-axis, 1-task configuration is used.

The maximum feedback encoder response frequency is 500 kp/s, so the MC
Unit can be used with high-speed and high-precision servomotors. This is
double the response frequency of the earlier models.

A CPU Unit external interrupt task can be started by outputting a D code
(interrupt code) for the CPU Unit when positioning is completed or when pass-
ing through a particular position. This feature is ideal for high-speed synchro-
nization between the MC Unit and CPU Unit.

Single-port Multi-access Function

A Windows-based Support Software package called CX-Motion can be used
on the same computer and through the same port as the CX-Programmer,
enabling multiple programming environments on a single computer.

Servo Information Trace Function

Speed reference values, the present speed, and the error counter can be
traced with specified starting conditions and a specified sampling period using
the MC Support Software. Up to 500 items can be traced, making it easy to
adjust the servo system.

Automatic Loading Function

When it is necessary to use more programs or position data than can be
stored in the MC Unit, programs or position data stored in an external memory
device at the computer where the MC Support Software is installed can be
automatically downloaded to the MC Unit’s internal memory.

In addition to entering numbers in the Position Data Edit Window of the MC
Support Software (CX-Motion), it is possible to create position data by using
the Teaching Box to teach positions while actually moving the machinery.

Positioning and simple sync operations can be performed using an MPG
(manual pulse generator).
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Motor Driver Connection
Cables

Cables are provided for connecting to the motor driver.

1-2 System Configuration

The MC Unit receives control signals (CW limit, CCW limit, origin proximity,
and emergency stop input signals) from the Rack and control panel, and out-
puts command voltages to the servo driver.

1-2-1

System Configuration Example (CS1W-MC421)

Used for trial °

Monitoring (PV, I/O signals)
Origin search

Teaching Box
connector 4

DRV X, Y connectors

operation, o Jogging
debugging, e Error reset
teaching, etc.
e Teaching Etc.
L1} Teaching Box
MC Unit
/ CPU Unit

language.

Used for setting
data and pro-
gramming in G

o G language program editing
¢ Status monitoring

o File administration  Etc.

Power Supply Unit

, Personal computer
CX-Motion
CX-Programmer

SYSMAC |3 Peripheral port connector
CS-series D
[2d G | 1| I I oo N N 1 N | N I e | PG - )
RS-232C port
¥ connector
o
Terminal Block DRV Z, U connectors
(See note 2) MPG connector
Driver Connection Cable (See note 1.)
“ ABS data backup battery (+2.8 V to +4.5 V) (See note 3.)
EI;I Servo driver
External /0 - I
4 N ~
H
2 CCW limit input d
CW limit input :ll :ll :ll :ll

Origin proximity input
Emergency stop input
One each for 4 axes

General-purpose inputs (4)

General-purpose outputs (4)
—

|

24-V power supply
for interface

[T 1T

< D<)

Pl pa_Dp

—
\
\

J

L \- 24-V power supply for interface

|

MPG

MPG 1 channel

N\
5-V power supply
for interface

T

|

Either an abso-
lute or incre-
mental encoder
can be used.

Driver Connection Cable is avail-
able as an option for OMRON
H-, M-, U-, and W-series Servo
Drivers.

Useq When_ ® Axis selection
precise posi- _
tioningisre- | *® PllJIset_ atio
quired, as in selection
teaching.

g Etc.
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Note

Items Supplied by the
User

1. A special Driver Connection Cable is available for OMRON U-, H-, M-, and
W-series Servo Drivers. A cable can also be prepared by the user.

2. A special cable is available for connecting to a Terminal Block. The cable
can also be prepared by the user.

3. A data backup battery is required when using an absolute encoder.

The equipment and models used in this example system configuration are
shown in the following table.

Devices

Model

Motion Control Unit

C200H-MC421/MC221

SYSMAC CS1-series
CPU Unit

One of the following:
CS1H-CPU6L]
CS1G-CPU4]

Power Supply Unit

One of the following:
C200HW-PA204
C200HW-PA204S
C200HW-PA204R
C200HW-PA209R
C200HW-PD024

CPU Backplane

CS1W-BC023/BC033/BC053/BC083/BC103

Teaching Box

CVM1-PROO01 (Programming Console) + CVM1-MP702
(ROM Cassette)

Personal computer (for
CX-Motion and
CX-Programmer)

IBM PC/AT or compatible

CX-Motion

WS02-MCTC1-E

CX-Programmer

WS02-CXPC1-E

Servo Driver

R88D-M, -H, -U, -W-series

Servomotor

R88M-M, -H, -U, -W-series

If you are using a manual pulse generator (MPG) in your system, prepare the
following items.

LGF-003-100 MPG (line driver output)

5-V power supply for the MPG

Sync encoders can also be connected to MPG connectors. Connecting a sync
encoder makes it possible, for example, to synchronize axis feeding with a
conveyer. If this is to be done, prepare the required sync encoder.

A data backup battery is required when using an absolute encoder. For
details, refer to the Servo Driver manual.
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In addition to the above, prepare power supplies for the Servo Driver interface
and for external 1/O.

Power supply for the Servo Driver interface: 24 V
Power supply for the external 1/0: 24 V

Cable to Connect CPU Unit to a IBM PC/AT or Compatible Running CX-Motion and CX-Programmer

Unit Port on Unit Port on Serial Model numbers Length Remarks
computer | communications
mode (network)
CPU Unit Peripheral 9-pin D-sub | Peripheral bus or | CS1W-CN226 20m
male Host Link CS1W-CN626 6.0m
RS-232C XW2Z-200S-CV 20m ESD (static
(9-pin D-sub electricity)-resis-
female) XW2Z-5008-CV 5.0m tant connectors
Serial Communi- | RS-232C Host Link XW2Z-200S-CV 20m |used
cations Board/ (9-pin D-sub
Unit female) XW2Z-500S-CV 50m

Driver Connection Cable

I/0 Cable and Terminal

Block

The Driver Connection Cable is a special cable for connecting the MC Unit to
the Servo Driver. It can be used for connecting OMRON H-, M-, U-, and W-

series Servo Drivers.

Connected Driver Cable model for 1 Cable model for 2 | Length (m)
axis axes

R88D-H Series R88A-CPHO01M1 R88A-CPH0O01M2 1.0
R88A-CPH002M1 R88A-CPH002M2 2.0

R88D-M Series R88A-CPMO001M1 R88A-CPM001M2 1.0
R88A-CPM002M1 R88A-CPM002M2 2.0

R88D-U Series (for R88A-CPU001M1 R88A-CPUO01M2 1.0

30-W to 750-W R88A-CPU002M1 R88A-CPU002M2 2.0

Drivers)

R88D-U Series (for R88A-CPUB001M1 R88A-CPUB0O01M2 1.0

1-KW to 5-KW R88A-CPUB002M1 R88A-CPUB0O02M2 |2.0

Drivers)

R88D-W Series R88A-CPWO001M1 R88A-CPWO001M2 1.0
R88A-CPW002M1 R88A-CPW002M2 2.0
R88A-CPWO003M1 R88A-CPWO003M2 3.0
R88A-CPWO005M1 R88A-CPW005M2 5.0

The following table shows the model numbers of the 1/0 Cable and Terminal
Blocks for connecting CCW limit input signals, CW limit input signals, proxim-
ity input signals, etc., to the MC Unit.

Name

Model

Remarks

necting Cable

MC Unit Terminal Block Con-

XW2Z-100J-F1

Length: 1 m (for 2 or 4 axes)

MC Unit Terminal Block

XW2B-20J6-6

For CS1W-MC221 (2 axes)

XW2B-40J6-7

For CS1W-MC421 (4 axes)
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1-3 Basic Operations

Orthogonal Robots

Horizontal Articulated Robots

The MC Unit has been developed for use in simple positioning applications
using servomotors. Depending on the machine being controlled, the accuracy
of the MC Unit should be about five to ten times higher than the machine
being controlled. Applicable machines are as follows:

Conveyor Systems: X/Y tables, palletizers/depalletizers, loaders/unloaders,
etc.

Assembling Systems: Simple robots (including orthogonal robots), simple

automated assembling machines, etc.
/

3

One-axis robot Two-axis robot
/ /
I
Three-axis robot Four-axis robot %)

Note The CS1W-MC221 can control one or two axes.

PTP control can be performed when horizontal articulated robots or cylindrical
robots are used, but linear interpolation, circular interpolation, and helical cir-
cular interpolation are not possible.

Two-axis robot

X: Although point-to-point control
is possible, linear and circular in-
terpolation are not possible for
the ends of the robot arms.

Four-axis robot
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Cylindrical Robots

X
—
e
Two-axis robot Three-axis robot
X: Although point-to-point control
is possible, linear and circular in-
terpolation are not possible for
the ends of the robot arms.
Four-axis robot
1-3-1 Motion Control
The MC Unit offers the following three types of motion control:
PTP Control
CP Control (linear interpolation and circular interpolation)
Interrupt Feeding
Control programs are created in the G language.
PTP Control PTP control is used to control each axis (X and Y axis) independently. Posi-

tioning time depends on the travel distance and speed of each axis.

Example: Moving from the origin to the X-axis coordinate of 100 and Y-axis
coordinate of 50 at the same speed.

50

Positioning is executed separately for each
axis, so travel between the two points is
carried out as shown in the diagram.

o
)]
o
-
oF--cemeee -
o
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CP Control

Interrupt Feeding

Multiturn Circular
Interpolation

CP control is used to position by designating not only the starting point and
the target point, but also the path between these two points. Both linear inter-
polation and circular interpolation are possible.

y Circular
) interpolation

Target point

Linear interpolation

Starting point

= X

Interrupt feeding is used to perform speed control until an external signal is
input and to perform position control for a fixed distance when the external
signal is input. Positioning with no interrupt signal is also possible.

Signal input
i

Speed control

End point (target position)

\

> Movement in direction of central axis

\

The multiturn circular interpolation function has been added to the existing cir-
cular and helical circular interpolation functions. This function can be used for
applications such as winding machine operations.

Central axis Z

Beginning point
' (present position)
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Unlimited Feeding

Traversing
The following illustration shows the action of the winder (traverse function) for

a winding machine.
/ Winder

| |
—_

]
(.

s

Traverse axis

This function executes unlimited feeding for the specified axis.

1-3-2 Other Functions

Origin Search

Jogging
Error Counter Reset

Present Position Preset
Teaching
Zones

Override (Real Time
Speed Change)

Backlash Correction

Electronic Gears

10

Establishes the origin for a specified axis.
Starts and stops positioning at a specified speed along a specified axis.

Forcibly resets the error counter to zero and stops axis operation after a
deceleration command.

Changes the present position according to specified position data.
Obtains the present position to create position data.
A Zone Flag turns ON when the present position is within a preset range.

Changes the speed during PTP, linear interpolation, or circular interpolation
operations.

Compensates for inaccurate meshing in the mechanical system.

Sets a pulse ratio for the input pulses with MPG/sync encoders.
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1-3-3 Summary of Function

The following diagram summarizes the MC Unit functions.

MC Unit functions

— Automatic Mode
(Executes G-language programs
in the MC Unit.)

I Manual Mode
(Executes manual commands —
from the CPU Unit or Teaching
Box.) —

— Common to Automatic
and Manual Modes

Stop Mode
Position control Pass Mode
Speed control In-position
Origin search Check OFF Mode
— Interrupt feeding Dwell timer

Traversing
Arithmetic operations, etc.

Deceleration stop

Origin search (manual)
Standard origin return
Jogging

Error counter reset
Forced origin

Absolute origin setting
Servo lock/Servo unlock
Present position preset

[ Teaching

| Zones

| Backlash correction
— Override

— Electronic gear

Note Positioning operations using the MC Unit are performed based on two coordi-
nate systems: A reference coordinate system and a workpiece coordinate

system.

The reference coordinate system is the most fundamental one for positioning
operations. The workpiece coordinate system is offset from the reference
coordinate system by a specified amount, allowing the user to freely set a

coordinate system.

Y Y
A A
Offset of the
workpiece
coordinate
system
I GREEREEEEER LR -
Workpiece
coordinate
system
0 A =X
| Offset of the workpiece
Reference | coordinate system
coordinate 5
system v
0 > X

11
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1-4 Control System Configuration and Principles

1-4-1

Semi-closed Loop System

Internal Operations of the

MC Unit

12

Servo System

1,2,3...

The servo system used by and the internal operations of the MC Unit are
briefly described below.

The servo system of the MC Unit uses a semi-closed loop system. This sys-
tem is designed to detect actual machine movements by rotation of the motor
in relation to a target value. It computes the error between the target value
and actual movement, and zeroes the error through feedback.

Table
| | Servomotor
: Encoder
7
[//////A ///////: g(gygrhwent Position controller
Ball screw LN
Decelerator I

Target value

Semi-closed loop systems occupy the mainstream in modern servo systems
applied to positioning devices for industrial applications.

Commands to the MC Unit, speed control voltage to the servo driver, and the
feedback signals from the encoder are described in the next few pages.

Speed
control
@ @ voltage @
Desired position .
—— | FError | D/A Servo driver|__{Servomotor
counter converter
Pulse string
Speed @
feedback
Position feedback Encoder
Feedback pulses

1. The error counter receives a target position in units of encoder pulses. This
is called a pulse string.

2. The error counter is directly connected to the D/A converter where the
pulses received by the error counter are converted to analog voltages.
These analog voltages are sent to the servo driver as the speed control
voltages.
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3. When the speed control voltage is received by the servo driver, it rotates
the motor at a speed corresponding to the speed control voltage. The ro-
tational speed is in proportion to the speed control voltage.

Servo Driver Speed Characteristics
Rotational speed +N (r/min)

ny) : +V Speed control voltage

N

4. The rotary encoder directly connected to the motor axis rotates in sync
with the motor and generates feedback pulses.

5. The error counter is reduced by the feedback pulses until the error counter
goes to zero. When the error counter goes to zero, the speed control volt-
age to the servo driver becomes zero and the motor stops rotating.

p
Target position value
(pulses)
Time
p
Error counter count
(pulses)
Time
p
Speed control voltage
Time
Positioning end

13
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6.

Unless the target position is given, the error counter constantly maintains
the stopped position.

If the motor axis moves slightly due to a drift in the driver or voltage output,
the error counter receives a feedback pulse from the rotary encoder and a
speed control voltage is output in the reverse direction, causing the motor
to rotate toward its original position. This corrective operation for maintain-
ing the present position is called servolock or servoclamp.

Using this principle, positioning with acceleration and deceleration is exe-
cuted by continuously setting target positions in the error counter.

The target position set in the error counter becomes the error counter
count as shown below. The count is converted to a speed control voltage
for the servo driver to control the motor.

Target position value
(pulses)

Time

Error counter count
(pulses)

Time

Speed control voltage

Time

Thus, the position equals the total count of target positions (shaded area in
the figure), and the speed will depend on the target position value per unit
time.
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1-4-2 Feedback Pulses

Standard OMRON Servomotors are designed for an advanced phase-A for
forward rotation and an advanced phase-B for reverse rotation. The MC Unit
is designed to comply with this phase advancement, allowing OMRON Driver
Connecting Cables to be connected without modification.

Forward Rotation (Positive Speed Reference)

Phase A

Phase B

Reverse Rotation (Negative Speed Reference)

Phase A

Phase B

When using Servomotors by other manufacturers, check carefully the encoder
specifications. If the definition differs from the ones given above, take one of
the following actions:

* Reverse the phase-B wiring between the MC Unit and the servo driver.
(Reverse the +B terminal and the —B terminal.)

* Set the machine parameter “encoder polarity” in the system parameters
to “reverse rotation for encoder increase.” It is initially set to the “forward
rotation at the encoder increase.”

1-4-3 CW and CCW

The abbreviations “CW” and “CCW?” used in this manual to describe the oper-
ation of the MC Unit are defined as follows:

CW (Clockwise) Clockwise is the direction in which the present position increases.
cw
—
Negative limit Positive limit
- 0 +
CCW (Counterclockwise) Counterclockwise is the direction in which the present position decreases.
ccw
-
Negative limit Positive limit
- 0 +

15
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1-5 Specifications

General Specifications

Item Specifications
Model CS1W-MC221 | CS1W-MC421
Power supply 5 VDC (from Backplane)
voltage 24 VDC (from external power supply)

Voltage fluctuation
tolerance

4.75-5.25 VDC (from Backplane)
21.6-26.4 VDC (from external power supply)

Internal current
consumption

600 mA or less for 5 VDC (with | 700 mA or less for 5 VDC (with
Teaching Box connected: Teaching Box connected:
800 mA or less) 1,000 mA or less)

0.2 A or less for 24 VDC

Weight (Connec-
tors excluded)

450 g max. 540 g max.

Safety standards Conforms to UL (Class 2), CSA (class 2), and EC specifica-
tions.

External 130.0 x 35.0 x 100.5 mm 130.0 x 70.0 x 100.5 mm

dimensions (HxW x D) (HxW x D)

Functions and Performance Specifications

16

Specifications other than those shown above conform to those for the
SYSMAC CS1 Series.

Item Specifications
CS1W-MC221 CS1W-MC421

Applicable PC CS1 Series
Type of Unit CS1 Special I/0 Unit
Backplanes on which MC Unit can | CPU Backplane or CS1 Expansion I/O Backplane (See note 1.)
be mounted
Method for data | Words allocated | 30 words/Unit (uses 3 unit 50 words/Unit (uses 5 unit
transfer with to Special I/0 numbers.) (See note 2.) numbers.) (See note 2.)
CPU Unit Units in CIO Area

CPU Unit to MC Unit:

Commands: G-language program execution/stop, origin search,
manual operation, etc.

Data transfer: Position data, acceleration/ deceleration data, etc.

MC Unit to CPU Unit:
Status: Positioning completed, zones, busy flag, etc.
Monitor data: Present position, error codes, M codes, etc.

Words allocated
to Special I/0
Units in DM Area

Not used. Not used.

Controlled Driver

Analog input servo driver (Example: OMRON OMNUC H, M, U,
or W Series)

Built-in program language

G language (Started by receiving a start command from the CPU
Unit ladder diagram program.)

Control

Control method

Speed reference voltage output-type semi-closed loop system,
using incremental and absolute encoder inputs.

Number of
controlled axes

2 max. | 4 max.

Multitasking can be used to execute independent operating
modes and programs for each axis.
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Item

Specifications

CS1W-MC221 | CS1W-MC421

Automatic/Manual Mode (for each
task)

Automatic Mode: Mode for executing MC program created in G
language.

Manual Mode: Mode for executing manual commands from CPU
Unit (PC interface area) or Teaching Box.

* The Automatic or Manual Mode is set according to the PC
interface area of the CPU Unit.

* There are a total of 11 Automatic Mode commands, including
origin search, reference origin return, JOG, and error reset.

* The operation cycle is started in Automatic Mode through dedi-
cated bits in the CPU Unit or from the Teaching Box.

Encoder interface

Line receiver input; maximum response frequency: 500 kp/s
(before multiplication)

Pulse ratio: Select 1, 2, or 4

Note: The applicable absolute encoders are the OMRON
OMNUC U- and W-series Encoders.

Control unit Minimum setting |1, 0.1, 0.01, 0.001, 0.0001
unit
Units mm, inch, degree, pulse (There is no unit conversion function.)

See note 3.

Maximum command value

—39,999,999 to +39,999,999 (When the minimum setting unit is
1.) See note 6.

Number of controlled axes

2 axes max. | 4 axes max.

Positioning PTP (indepen- Execution by independent programs, operating modes for each
operations dent) control axis.
Linear interpola- |2 axes max. 4 axes max.
tion
Circular interpola- | Circular interpolation for a maximum of two axes on a plane.
tion

Helical circular
interpolation

Circular interpolation for a max-
imum of two axes on a plane +
one axis for feed control

Traverse function

Traverse operation for two axes

Speed control

Speed control for each axis

Unlimited Feed
Mode

Axis feeding can be executed with no limit.

Interrupt feeding

Feeding a fixed distance after an interrupt input, for each axis.
(Positioning with no interrupt input signals is also possible.)

Speed reference

1 pps to 2,000 kp/s (when ratio is 4)

Acceleration/deceleration curve

Trapezoidal or S-curve

Acceleration/deceleration time

Individual acceleration/deceleration settings possible: 0 to
100,000 ms (2-ms increments)

17
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Item

Specifications

CS1W-MC221

CS1W-MC421

External I/0

Peripheral device

Teaching Box (1 only)

Encoder

Line receiver inputs:
For two axes
(500 kp/s before multiplication)

Line receiver inputs:
For four axes
(500 kp/s before multiplication)

MPG /sync
encoder

Line driver output-type MPG/sync encoder: 1
500 kp/s max. (before multiplication)

Servo driver
relationships

The following signals are each
provided for two axes:

The following signals are each
provided for four axes:

Inputs: Driver alarm signals

Outputs: Driver alarm reset signals
High-speed reference voltage outputs (10 V)
Operation command outputs
SEN signals (for absolute encoder)

Individual axis
control (See note
4)

The following signals are each
provided for two axes:

The following signals are each
provided for four axes:

Input:  CCW limit inputs
CW limit inputs
Origin proximity inputs
Emergency stop inputs

Others (See note
4)

General inputs: 4 pts. (interrupt inputs)
General outputs: 4 pts. (brake signal outputs)

Feed operations

High-speed feed
rate

Interpolation feed
rate

Example: 36.86 m/min
Conditions

Encoder resolution: 2,048 p/r
Motor speed: 4,500 r/m
Control unit: 0.001 mm/pulse

High-speed feed
override

0.1% to 100.0% (Setting unit: 0.1%)

Interpolation feed
override

0.1% to 199.9% (Setting unit: 0.1%)

Jog feed override

0.1% to 100.0% (Setting unit: 0.1%)

Axis control

Zone settings

Up to 8 zones/axis can be set.

Backlash
correction

Can be set from 0 to 10,000 pulses.

In-position zone

Can be set from 0 to 10,000 pulses.

Position loop gain

1 to 250 (1/s)

Feedforward gain

0% to 100%
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Item Specifications
CS1W-MC221 CS1W-MC421
Task program Number of tasks |2 max. (program execution 4 max. (program execution
management units) units)
Number of The maximum number of The maximum number of
programs programs differs accordingto | programs differs according to
the number of tasks. the number of tasks.
When 1 task is used: 100 | When 1 task is used: 100

When 2 tasks are used: 50 |When 2 tasks are used: 50
When 3 task are used: 33
When 4 tasks are used: 25

Program capacity | When 1 task is used: When 1 task is used:
2,000 blocks 2,000 blocks
When 2 tasks are used: When 2 tasks are used:
1,000 blocks/task 1,000 blocks/task
The maximum number of When 3 task are used:
blocks in a single program is 666 blocks/task
800. When 4 tasks are used:

500 blocks/task

The maximum number of
blocks in a single program is

800.
Position data 2,000 positions max. (total for all axes)
capacity
Number of 32 (Mainly used for specifying position data numbers.)
registers
Subroutine 5 levels max.
nesting

Saving program | MC Unit Backed up by flash memory. (See note 5.)

data External CX-Motion can be used to save data to a floppy disk or the hard

peripheral devices | disk at the personal computer.

Program and position data When the operation number (program or position data) is

automatic download function specified by an IOWR instruction from the CPU Unit, CX-Motion
recognizes it and downloads the program or position data to the
MC Unit.

Self-diagnostic function Memory corruption is detected.

Error detection functions Error counter warning, error counter over, absolute encoder error
detection, CPU errors, communications errors (Teaching Box),
flash memory error, EEPROM error, software limit over error,
phase-Z error, overtravel, emergency stop, unit number error,
driver alarm detection, driver reverse wiring detection, CPU Unit
error detection

Error log function Stores up to 20 error log records.

Note 1. The MC Unit must be mounted to the CPU Rack to use D codes. D codes
will not be sent to the CPU Unit if the MC Unit is mounted to a CS1 Expan-
sion Rack.

2. The number of MC Units that can be mounted under one CPU Unit must
be determined based on the maximum number of Special /0 Units that
can be allocated words in the CPU Unit, the power supply capacity on the
CPU or Expansion Rack, and the current consumption of the Units mount-
ed to the Rack. Refer to the CPU Unit’s operation manual for details on cal-
culation methods.

3. Todisplay units other than pulses in the CX-Motion, change the display unit
and then set the Pulse Rate to the amount of workpiece movement per
pulse.

4. The required power supply must be provided by the user.
5. The service life for the flash memory is 100,000 writing operations.

19
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Demand Positions and

Present Positions

The maximum position command values, software limit values, and zone
values are as shown in the following table for each minimum setting unit.

Minimum setting unit

1 0.1 0.01 0.001 0.0001
—39999999 to |-3999999.9 to |—-399999.99 to |—-39999.999 to |-3999.9999 to
+39999999 +3999999.9 +399999.99 +39999.999 +3999.9999

The actual maximum ranges that can be set may be smaller than those
shown above depending on the pulse rate. The maximum set value must
satisfy the following two conditions:

* [Set value (C)| < 1073741823 x P
* |Set value (C)| < 39999999 (C)

P: Pulse rate (Pulse/pulse, mm/pulse, degrees/pulse, and inch/pulse)
C: Minimum setting unit (1, 0.1, 0.01, 0.001, 0.0001)

Example: If the minimum setting unit is 0.01 and pulse rate is 0.0001, the
maximum set value can be calculated as follows:

1073741823 x 0.0001=10734.1823 < 399999.99

Therefore, the maximum range is —10734.18 to 10734.18 (because the
minimum setting unit is 0.01).

Also, the maximum present position shown by CX-Motion or the Teaching
Box will be within the ranges indicated in the table above.

Data is stored internally in the MC Unit for the demand positions, software lim-
its, present positions, zones, reference origin offsets, and workpiece origin off-
sets as 32-bit signed data in pulse units. The Teaching Box, CX-Motion, and
CPU Unit, however, handle data in millimeters within the ranges described in
note 2 for the above table. Depending on the pulse rate setting, the axes may
move or stop in positions that cannot be handled by these devices. If a posi-
tion is beyond the range that can be handled by these devices, it will be indi-
cated as the maximum (399,999,999) or minimum (—399,999,999) value until
the position returns within the range that can be indicated.

Range of position data (mm) that can be

transferred between the MC Unit and other —39999999 0 39999999
devices (Teaching Box, CX-Motion, and CPU l | |
Unit) J I L
Pulse rate

— 2147483648 0

Position data (pulses)

handled inside the MC Unit
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The position will
be indicated as

Pulse rate

A . *~.conversion
conversion ,- .

2147483648

[

A
A

¢

A
R S
A

Y]

|
|
|
.
-
|
|

The position will

The position will be transferred 2 PC
be indicated as

and updated in this range.

-39,999,999 in 39,999,999 in this
this range. range.
Note 1. The present position data held inside the MC Unit (32-bit signed data) can

be directly read by the CPU Unit using the IORD instruction. Use address-
es 17BA hex, 17BB hex, 17BC hex, and 17BD hex.

The present position monitoring function of the CX-Motion can be used to

display the reference coordinate system present value in pulses between
—268,435,455 and 268,435,455 (28-bit data).
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1-5-1

Overview of Operations

Item

Contents

Operating modes

Manual Mode: Operation according to CPU Unit
memory area or commands from Teaching Box.
Automatic Mode: Operation according to com-
mands in G-language program.

Manual

Jogging

Moves axes continuously by manual operation.

Handle feed

Moves axes by MPG.

Deceleration stop

Decelerates to a stop according to command.

Manual origin search

Searches for mechanical origin. (Origin search is
possible in either an incremental or absolute
encoder system.)

Manual origin return

Moves to origin in reference coordinate system.

Forced origin

Forcibly sets the present position to 0 to establish
it as the origin. (In an absolute encoder system,
only the present position of the MC Unit will be
setto 0.)

Absolute origin setting

Sets the origin for an absolute encoder.

Servo-lock

Creates a position loop and turns ON the
operation command output to the servo driver,
while simultaneously releasing the brake. When
an absolute encoder is used, the absolute
position is read before the servo-lock is applied.

Servo-unlock

Releases the position loop and applies the brake,
and simultaneously turns OFF the operation
command output to the servo driver.
Servo-unlock can be executed even in Automatic
Mode.

Electronic gear function

A fixed ratio (numerator and denominator) can be
applied to input pulses, and output to the
servomotor driver.
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Item

Contents

Automatic

Positioning with linear interpolation

Executes linear interpolation at the specified
interpolation feed rate for up to either two or four
axes simultaneously.

Positioning with circular interpolation

Executes clockwise or counterclockwise 2-axis
circular interpolation at the specified interpolation
feed rate.

Positioning with helical circular
interpolation

Executes clockwise or counterclockwise 2-axis
circular interpolation and 1-axis linear
interpolation (i.e., helical interpolation) at the
specified interpolation feed rate. (Available for
CS1W-MC421 only.)

Traverse function

Executes winding (traverse operation).

Speed control

Moves a maximum of either two or four axes at a
controlled speed.

Interrupt feeding

Moves a specified axis for a fixed amount when a
general input is turned ON. With interrupt feeding,
positioning without an interrupt signal can be
executed.

Switching to Pass Mode

Changes to Pass Mode, in which operations are
executed one by one with no deceleration stop. In
Pass Mode, the interpolation acceleration or
deceleration time of the previous operation can
be specified for the next operation (Pass Mode
time selection). A pass operation for only one axis
can be executed at a fixed acceleration (with a
fixed acceleration mode setting).

Switching to In-position Check OFF
Mode

Starts the next positioning operation without
waiting for the current one to be completed.

Stop-over function

Outputs an M code or a D code while axes are
being moved by a fixed amount (determined by
present position), without stopping the operation.
G codes are also possible for all operations.

Dwell timer

Pauses positioning for a specified time.

Workpiece origin return

Automatically returns to workpiece origin.

Automatic origin return

Automatically returns to reference coordinate
system origin.

Automatic

Cycle start

Executes a specified program from the first block,
or resumes execution of a stopped program.

Single block

Executes the program one block at a time.

Pause

Temporarily halts program execution.

Forced block end

Forcibly ends execution of a block.

Error reset

Clears error status.

M code reset

Resets the M code (for interlock).

Teaching

Creates position data for each task.

Auxiliary Optional inputs

20 points: Specify input information to be
referenced by special G code.

Of the 20 input points, 4 can be specified as
general-purpose inputs for the MC Unit.

M code

0 to 999

0 to 499: M code for taking interlock
500 to 999: M code not taking interlock

D code (interrupt
code)

0 to 255

Starts a CPU Unit external interrupt task when
positioning is completed or when passing through
a particular position.
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Item Contents
Automatic Backlash correction The amount of correction for backlash in the
and Manual mechanical system can be registered in advance.
Mode

Error counter reset

Forcibly resets the error counter to 0, and stops
axis operation. (Enabled when no speed
reference is provided to the servo driver.)

Override Changes the operating speed by applying a
specified percentage to the speed specified in the
system parameters or G-language program.

Zones A zone flag turns ON when the present position

enters a preset range.

Unlimited Feed Mode, unlimited
present position display

Moves the axis with no limit. In this mode, a range
for refreshing the present position can be speci-
fied.

Origin search function

The search pattern can be selected to shorten
the origin search time. Either a deceleration stop
or accumulated pulse stop can be selected for
when a limit input is received during the origin
search.

Trapezoid/S-curve acceleration and
deceleration

Either trapezoid or S-curve acceleration and
deceleration can be specified for starting and
stopping each axis.

Driver alarm reset

Resets the servo driver alarm.

Data transfer

Data is transferred between the CPU Unit and the
MC Unit by means of the CPU Unit’s IORD and
IOWR instructions. There are two modes for
transferring data: One for transferring large
amounts of data, and another for rapidly
transferring small amounts of data.

Servo data trace function

Up to 500 data items, including speed reference
values, present speed, and error counter data,
can be traced for each axis. This data can be
referenced by CX-Motion.

1-5-2 Performance Chart

Item

Typical value

Description

Power ON startup time

Average: 600 ms

Time from turning ON the power until
manual operation commands are
accepted.

Cyclic service time

MC221: 0.8 ms/Unit
MC421: 0.85 ms/Unit

Time by which the CPU Unit cycle
time will be extended per MC Unit.

IOWR execution time

0.7 ms/instruction

Time by which the cycle time will be
extended when IOWR is executed.

IORD execution time

0.8 ms/instruction

Time by which the cycle time will be
extended when IORD is executed.

Data write time

475 ms/1,000 words

Time from when IOWR is executed
until data transfer is completed.

Data read time

470 ms/1,000 words

Time from when IORD is executed
until data transfer is completed.

Operation startup time

MC221: 8 ms
MC421: 12 ms

MC221: Time for X axis operation
with a 1-task, 2-axis configuration.
MC421: Time for X axis operation
with a 1-task, 4-axis configuration.

Analog voltage output
time lag per axis for
interpolation

MC221: 150 us
MC421: 210 us

Time delay when interpolation is
performed for 1 task.

Analog voltage output
time lag per axis for
independent operation

MC221: 4.3 ms/axis
MC421: 4.3 ms/axis

Time delay when one axis each is
started for all tasks simultaneously.
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Item Typical value Description

Interrupt notification time |2.25 ms When C200H[ J-series Special 1/0
Unit is not mounted.

G language MC221: 2.0 ms Interpretation time for G language

interpretation time MC421: 4.2 ms when axis movement is not
performed.

Minimum operation time | MC221: 8.5 ms When the time for linear interpolation

MC421: 9.5 ms is equal to or less than the values

given, Stop Mode operation will be
used even in Pass Mode or
In-Position Check OFF Mode.

Minimum traverse 2ms Reversing operation is possible

reversal time

every 2 ms for traverse operation.

External input response
time

General purpose input: 4.5 ms max.
Emergency stop input: 4.5 ms max.
CW/CCW limitinput: 4.5 ms max.
Origin proximity input: 4.5 ms

Response time to external input
signals.

Zone Flag notification
time

MC221: 14.08 ms
MC421: 34.08 ms

The time required for one Zone Flag
to respond.

Note The above typical values will change depending on the task and axis configu-

ration.

1-5-3 CX-Motion Functions

Function

Explanation

Applicable host computer

IBM PC/AT or compatible
Hard disk drive: 10 Mbytes min.

Monitor: SVGA (800 x 600 pixels) min.

CD-ROM drive: 1 min.

Item Windows 95,98, | Windows 2000 Windows XP
or NT 4.0 or Me
CPU Pentium 100 MHz | Pentium 150 MHz | Pentium 300 MHz
or higher or higher or higher
RAM memory | 32 Mbytes min. 64 Mbytes min. 128 Mbytes min.

Program editing

Creating, changing, and clearing MC programs.

Position data editing

Creating, changing, and clearing position data.

Parameter editing

Creating and changing system parameters, and

clearing to defaults.

Transfer and comparison

Transferring and verifying MC programs, system parameters, and position
data contents between MC Unit and personal computer.

Printing

Printing MC programs, system parameters, and position data contents.

Monitoring

Monitoring MC programs that are being run.

Monitoring present values:

Reference coordinate system PV (user settings and pulses)
Workpiece coordinate system PV

Workpiece origin shift amount
Error counter value

MC Unit FAL status
MC Unit I/O status

MC Unit error log (CS1W-MC421/MC221 only)

File management

File list display, loading, saving, changing

User-defined mnemonics

Setting G code by mnemonics.

Servo trace

Displaying servo trace data with the MC Unit

(CSTW-MC421/MC221 only).
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Function

Explanation

Automatic loading

Automatic downloading of programs and position data to the MC Unit
(CS1W-MC421/MC221 only).

File conversion

Converting parameters created by MC Support
Software for use by the CS1W-MC421/MC221.

1-5-4 Teaching Box Functions

Function

Description

Deceleration stop

Decelerates all axes to a stop and stops the execution of a program.

Error reset

MC Unit error reset

Resets errors that have occurred in the MC Unit.

Servo driver error
reset

Resets alarms for the servo driver.

Monitoring

Present values

Monitors the following present values:

Present position in the reference coordinate system (using user-set
unit such as mm).

Present position in the reference coordinate system (in pulses).
Error counter value.

Position data

Reads, changes, and creates position data stored in the MC Unit.

Errors

Reads errors that have occurred in the MC Unit.

I/0 signals

Monitors and changes I/O signals connected to the MC Unit.

Phase-Z margin

Monitors the number of pulses to phase Z from the origin input.

Servo parameters

Reads and changes servo parameters.

Origin search

Searches for the origin.

Program execution

Task/program No.
designation

Designates the desired task and program to be executed.

Cycle run

Executes tasks.

Single block run

Executes the program block by block.

Jogging Jogs individual axes. More than one axis cannot be jogged at the same
time.
MPG feeding Pulse ratio Designates the ratio for 1 pulse for the MPG.
Override Increases or decreases the operating speed during program execution.
Teaching Registers the present position as position data.
Extension Mode Changes the mode used to control the MC Unit.
Servo-lock/ Locks or releases the servomotor.
servo-unlock
Memory protection Protects or clears protection for the memory (position data area, system
parameters) in the MC Unit.
Absolute origin setting | Sets the absolute encoder’s mechanical origin to 0, and establishes it as
the origin.
Executed when first using a absolute encoder or after replacing the
absolute encoder.
Teaching Box Switches between English and Japanese for the Teaching Box message
message display display.
Saving Stores system parameters, position data, and programs in the flash

memory.

Error detection

CPU errors
Communications errors
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1-6 Data Exchange

The CPU Unit Controls the MC Unit through the PC interface area in the CPU
Unit during I/O refreshing and by data inputs and outputs at a any time.

1-6-1

26

Overall Structure

CPU Unit

H——o]

1/0 refresh

MC Unit

Command interpretation

Status

n+18 (n+10)

n+47 (n+25)

Status input

(

Error classification data
System status

Error code
M code
Task status

Present position
16 or 30 words) Etc.

A

Specified words

Specified words for transfer (See note 2.)

S

~

Data

PC Interface Area
n ~
g . Operation-related commands
8 e Program number designation /O refresh
g e Automatic/manual refres
2 e Cycle start
18 * M code reset
=  Jog operation .
tc.
417 (149) (10 or 18 words) )
~y

o INTELLIGENT I/O WRITE (IOWR) or

INTELLIGENT I/0O READ (IORD).

Data transfer command executed.

Y

CX-Motion

G language program transfer command executed.

Internal memory (data area)
Address (See note 1.)

0000

Position data
(Corresponding to AO00O to A1999)

1999
4000 | System parameters
H e Unit parameters
e Memory control parameters
e Mechanical specifications
parameters
e Coordinate system parameters
e Feed rate parameters
H e Zone parameters
4684 | © Servo parameters

6000 | Monitor information

o Error codes

¢ |/O monitoring

o Task status

e Present position

e Error counter values
etc.

6081
8100 |  Special information

H o Flash memory read/write
o Position data read/write

* Automatic loading etc.
* Override function selection

\ 61é0 See note 3.) etc.

(See When powered up
Data saved. ‘g note 4.) ‘ﬁ” or restarted.

Flash memory

When powered up
Data saved. ﬁ g%?g 4_) or restarted.

G-language program (See note 5.)

NO0O POO1 X —~—

Servo
Driver

N0OO1 G90
N002 G00 X100 M500

\f-

Servomotor @
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Note

1-6-2 Explanation

PC Interface Area

Data

G-language Programming
(MC Programs)

Internal Memory and Flash
Memory

1. With the CS1W-MC221, there are no addresses for task 3, task 4, the Z
axis, or the U axis. For the purposes of this illustration, CS1W-MC421 ad-
dresses are shown. For details, refer to SECTION 3 MC Unit Internal Data
Configuration.

2. Words data transfer are required when IORD or IOWR is used for transfer-
ring data between the CPU Unit and the MC Unit. They are not required
when using CX-Motion to transfer data.

3. The override function selection (6120) can be used only with Unit Ver. 1.15
or later, and with Units whose model number ends in -V1.

4. Position data, system parameters, and G-language programs are saved to
and read from flash memory. Monitor information and special information
are not.

5. When positioning by means of a G-language program, the positioning co-
ordinates can be set directly or they can be set indirectly using position
data (A0O000 to A1999).

Words in the Special I/0O Unit Area are allocated to MC Unit according to the
unit number setting switch on the front panel of the Unit. The CS1W-MC421 is
allocated 50 words, and the CS1W-MC221 is allocated 30 words. For details
on the PC Interface Area, refer to SECTION 5 Exchanging Data with the CPU
Unit.

CS1W-MC421

During I/O refreshing, data in the 18 words from n to n+17 (including com-
mands related to operations and other information) is transferred from the
CPU Unit to the MC Unit. Likewise, data in the 30 words from n+18 to n+47
(containing status information) is input from the MC Unit to the CPU Unit.
Words n+48 and n+49 are reserved for the system.

CS1W-MC221

During I/O refreshing, data in the 10 words from n to n+9 (including com-
mands related to operations and other information) are transferred from the
CPU Unit to the MC Unit. Likewise, data in the 16 words from n+10 to n+25
(containing status information) is input from the MC Unit to the CPU Unit.
Words n+26 to n+29 are reserved for the system.

The data consists of system parameters, position data, monitoring informa-
tion, and a command area. System parameters and position data are required
for motion control. Basically, the data is set using CX-Motion and then trans-
ferred to the MC Unit. The transferred data is stored in the MC Unit’s internal
memory and identified by address. The data can then be read or set by using
IORD or IOWR in a ladder diagram program to specify addresses.

Monitoring information is read-only data. It includes MC Unit status, /O moni-
toring data, and so on.

The command area is used for operations such as transferring position data
and system parameters by using IOWR to write specified data to specified
addresses.

G-language programs are executed by operation commands in the PC inter-
face area, and they control MC Unit positioning. They are created using CX-
Motion and then transferred to the MC Unit.

System parameters, position data, and G-language programs stored in inter-
nal memory can be saved to flash memory by means of data save commands
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1-6-3
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from the CPU Unit or CX-Motion. The saved data is then automatically read to

internal memory when the MC Unit is powered up or restarted.

Internal Block Diagram

CS1 bus

Unit number
setting
; LED
switch indicators
S
8 .
g CS1 bus MCU 'é%?(chmg
o 'Cr?:g&?fe interface
8 y circuitry
QO
N
O I—
FLASH-ROM 1
FLASH-ROM 2
EEPROM
S-RAM
Servo
processing D/A
circuitry converter
I/O interface MPG interface Servo driver
circuitry circuitry interface circuitry

!

T

I

I/0O connector

MPG connector

| Teaching Box connector |

DRV connector

Name Explanation

MCU Microcomputer for system control

FLASH-ROM1 Memory for storing system programs

FLASH-ROM2 Memory for storing G-language programs, system
parameters, and position data

S-RAM Memory for temporarily saving and executing
G-language programs, system parameters, and
position data

EEPROM Error log
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Note G-language programs, system parameters, and position data transferred to
the MC Unit are temporarily saved to the internal memory (S-RAM). They can
be saved to flash memory (FLASH-ROM 2) by means of data save commands
from CX-Motion, the Teaching Box, or the CPU Unit. Be sure to save them to
flash memory before turning the power OFF.

____________________ MCUnit .

+Internal memory Flash memory_

) Data i | system l
CX-Motion transfer 1 | parameters i
CPU Unit * | Position data !
Teaching Box ' | G-language :
i | programs :

l ____________________ MCUnit .

i Internal memor Flash memory

. i | System Data System |
CX-Motion ' | parameters transfer | parameters :
CPU Unit t | Position data 5 Position data !
Teaching Box G-language G-language i
i | programs programs |

Command to save to flash memory

1-6-4 Data Transfer Overview

There are three ways to transfer data between the CPU Unit and the MC Unit,
as shown below.

1,2,3... 1. The CX-Motion can be used to transfer data to or from the MC Unit via the
CPU Unit.

Personal computer

CX-Motion

MC Unit

/— CPU Unit

System parameters
Position data
Monitoring/programs
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2. Data can be read or written by directly specifying MC Unit RAM addresses

in IORD or IOWR instructions in a ladder diagram program.

MC Unit

CPU Unit

——]

Monitoring/

System parameters
Position data

command area

Ladder diagram program

— [ IOWR

—l—| IORD

\/_\

Use IORD and IOWR instructions to change or read data while the CPU
Unit operations are in progress.

3. Position data can be transferred indirectly by using IOWR in a ladder dia-
gram program to write specified data to the MC Unit's command area. Up
to 2,000 data items (6,000 words) can be transferred in this way.

For details, refer to SECTION 4 Data Transfer and Storage.

1-7 Overview of G-language Programs in the MC Unit

1-7-1 Programs and Tasks

The CS1W-MC421 MC Unit can execute up to four tasks (tasks 1 to 4), and
the CS1W-MC221 can execute one or two (tasks 1 to 2). (A task is a unit of
execution for a program.)

By executing two or four tasks at the same time, the MC Unit can perform the

same functions as two or four controllers.

The number of tasks and axes to be used are set in advance using CX-Motion
to edit unit parameters.

Number of Tasks and Axes

The X and Y axes can be used with the CS1W-MC221, and the X, Y, Z, and U
axes can be used with the CS1W-MC421. Each axis can be used in only one
task, i.e., any axis assigned to one task cannot be used in another task.

Example: 4 Tasks and 4 Axes

Task 1: Task 2: Task 3 : Task 4:
X axis Y axis Z axis U axis
Example 2: 2 Tasks and 3 Axes
Task 1: Task 2: Task 1: Task 2:
X, Y axis Z axis X, Y axis Z axis
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Example 3: 2 Tasks and 4 Axes

Example 4: 1 Task and 2 Axes

Note

Default Task
Configuration

Tasks and Blocks

Note

Tasks and Programs

Task 1:
X,Y, Z axi

Task 2:
U axis

Task 1:
X, Y, Z axis

Task 2:
U axis

Task 1
XY axis

The task configuration (axis configuration, number of tasks, and task axis
statements) is set by the unit parameters within the system parameters. (For
details, refer to 3-3 System Parameters.

The following table shows the factory settings for the task configuration (axis
configuration, number of tasks, and task axis statements). When using any
other task configuration, be sure to set these as the initial settings.

Item

CS1W-MC421

CS1W-MC221

Axis configuration

4 axes

2 axes

Number of tasks

1

1

Task axis statement (for task 1) X, Y, Z, and U axes XandY axes
Task axis statement (for task 2) Not used. Not used.
Task axis statement (for task 3) Not used. Not used.
Task axis statement (for task 4) Not used. Not used.

MC programs are managed according to the number of tasks, so it will be
necessary to rewrite the program if the task configuration is changed after the
program has been created. For details on changing the task configuration,
refer to Section 3-2 Determining the Task Configuration.

The MC Unit is capable of storing a total of 2,000 blocks of programming. The
maximum number of blocks that can be executed in each task depends on the
number of tasks as shown in the following table. These figures include sub-

routines.

Number of tasks

Maximum number of
blocks (CS1W-MC421)

Maximum number of
blocks (CS1W-MC221)

2,000 blocks

2,000 blocks

1,000 blocks/task

1,000 blocks/task

666 blocks/task

INEIEIES

500 blocks/task

Up to 800 blocks can be used in one program, including subroutines.

A maximum of 100 programs can be managed by the MC Unit. The number of
programs that can be managed per task depends on the number of tasks as
shown in the following table. These figures include subroutines.

Number of tasks

Maximum number of
programs (CS1W-MC421)

Maximum number of
programs (CS1W-MC221)

100 programs

100 programs

50 programs/task

50 programs/task
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Maximum number of
programs (CS1W-MC421)

Number of tasks

Maximum number of
programs (CS1W-MC221)

3 33 programs/task

4 25 programs/task

Note The same program number cannot be used for different tasks.

1-7-2 Manual and Automatic Operation

Each task of the MC Unit can be executed either in Manual or Automatic
Mode. In the Automatic mode, MC programs created in the G language are
executed. In the Manual mode, manual commands from the CPU Unit or the

Manual Commands (from
the CPU Unit)

32

Teaching Box are executed.

MC program to be executed in the Automatic Mode

Automatic Mode

Automatic Mode

Teaching Box

_____ MC Unit
| || = = — — — =¥
| [ »! |\ Glanguage !
| ! || Nooo Poot XY
————— - |, Noo1 G26 XY |
e m o | l
| | |1 Nooa G79 |
! Manual N
| -command |
|

|
|
|

Manual Mode

The PC interface area is used for executing the commands in the Manual
Mode or the MC program in the Automatic Mode.

There are 11 manual commands, including the deceleration stop, origin
search, reference origin return, and jogging commands, etc. For detail on
using these commands, refer to 5-2 Controlling the MC Unit from the CPU

Unit.

Command

Description

DECELERATION STOP

Decelerates and stops a moving axis.

ORIGIN RETURN

For determining origins of mechanical system
when using an INC encoder.

REFERENCE ORIGIN RETURN

For returning to the reference origin.

JOG

For moving the axis at a fixed feed rate.

RESET ERROR COUNTER

Resets the error counter (accumulated pulses)
to 0.

FORCED ORIGIN

Forcibly sets the motor’s current stop position to
0, and establishes it as the origin.

SET ABSOLUTE ORIGIN

Sets the present position as the origin for the
absolute encoder.

ENABLE MPG Takes input pulses from the MPG and executes
MPG operation.
SERVO-LOCK Places the axis in servo-lock status.

SERVO-UNLOCK

Places the axis in servo-unlock status.

PRESET PRESENT POSITION

Sets the present position to any given value.
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Operations from the

Teaching Box

1-7-3 G Language

Note

The following table shows the operations that can be performed using the

Teaching Box.

Operation MC Unit operating mode
T.Box control | T.Box enabled | T.Box occupy

Monitoring Present values o o o

I/O signals A1 (0] o

Errors (0] (0] O

Position data A2 (0] o

Phase-Z o (0] o

margin

Servo o (0] o

parameters
Origin search X (0] o
Program execution X o O
Jogging X (0] (0]
Handle feeding X (0] o
Extension Mode O (0] o

Servo-lock/ X (0] o

servo-unlock

Memory X (0] O

protection

Absolute origin X (0] o

setting

Teaching Box o (0] O

message

change

Saving X (0] O
Override A3 (0] (0]
Teaching X (0] o
Deceleration stop X (0] o
Error reset X (0] 0]

O: Can be used.

X: Cannot be used.

Al Output signal ON/OFF status, analog output data, or other data is
only monitored and cannot be changed.

A2: Position data is only monitored and cannot be changed.

A3: Override values are only monitored and cannot be changed.

The G language is used widely in position control and its main feature is that it
is very easy to write for programming. Program functions can be entered sim-
ply by entering a “G” and a 2-digit numerical code, then adding any needed
parameters. G-language codes GO0 through G91 are used in the MC Units.
For example, the function “PTP control positioning” is assigned to GOO.

Refer to Section 1-7-4 G-language Codes for a table showing the functions
assigned to the G-language codes. For details on programming, refer to the
CX-Motion Online Help.
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Example Program

Block Numbers

Program Numbers

G-language Codes

Arguments

Format

34

The following diagram shows the format of a basic G-language program.

N00O P0OO1 K e O)
|— Axis being used.

Program number (P00O0 to P499)
Block number (NOOO to N999)

NOO1 GO0 o @
N0o02  GOO X100  MI100 ...ociiniiiiiiiieieeeeeeeas ®
Parameters
G-language code
NO003 G26 X e s @
NO004 (G799 #rerrrrrnrnnnnnteee et ®

| Program end command

Programs are composed of blocks, which are distinguished by block numbers
NOOO through N999. Block numbers are equivalent to the program’s line num-
bers.

Always declare the program number and axis in block number NO0OO ().

Program numbers range from P000 through P499. The program shown above
begins with block number NO0OO () and ends with the block (N004) that con-
tains the program end command, G79.

Subroutines have program numbers ranging from P500 through P999, and
end with a subroutine end command, G73.

The number of blocks and number of programs are the total numbers of
blocks and programs being used. A maximum of 100 programs and 2,000
blocks can be used in the MC Unit. A maximum of 800 blocks can be used in
any one program.

Code GO0 in line ® is a G-language code representing the PTP control posi-
tioning function.

Positions are input as arguments. In this example “X100” has been input to
indicate 100 on the X-axis.

The next argument, “M100,” outputs M-code 100 when the positioning to X100
has been completed.

Some commands, such as G90 in line (2), don’t require arguments. The abso-
lute specification command (G90) indicates that coordinates are to be treated
as absolute coordinates.

The following table explains the contents of the MC program.

Line | MC program blocks Function

©O) NO0O P001 X Declares program number (001) and the axis being
used (X).

® NO01 G90 Specifies positioning by absolute coordinates.

® NO02 GO0 X100 M100 | Moves to X-axis coordinate 100. Outputs M-code
100 when positioning is completed.

Executed the next block with the M Code Reset
Command from the PC.

N003 G26 X Returns to the reference origin.

@|®

N004 G79 Ends the MC program.
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Operation

The following diagram shows the operation of the example program.

Speed

Time

M strobe

M code
(MC Unit output)

M code reset
(input from CPU Unit)

1-7-4 G-language Codes

The following table provides a summary and brief description of the G-lan-
guage commands. For a more detailed explanation, refer to SECTION 7 G-

language Programming.

Code Name Function Page

Go0o POSITIONING Positions up to 2 or 4 axes simultaneously with | 384
PTP control at the maximum feed rate.

GO1 LINEAR INTERPOLATION Performs linear interpolation on 1, 2, 3, or 4 axes | 385
(1 or 2 axes for MC221).
The specified axes move simultaneously.
The feed rate can be specified.

Go02 CIRCULAR INTERPOLATION (CLOCKWISE) Performs 2-axis circular interpolation in the 388
clockwise direction at the specified
interpolation feed rate.

G03 CIRCULAR INTERPOLATION (COUNTER- Performs 2-axis circular interpolation in the 388

CLOCKWISE) counterclockwise direction at the specified inter-

polation feed rate.

Go4 DWELL TIMER Waits for the specified length of time. 395

G10 PASS MODE Performs operations one-by-one in sequence 396
without waiting for deceleration to stop.

G11 STOP MODE Performs the next operation after completing 398
positioning.

G13 IN-POSITION CHECK OFF MODE Starts the next operation without waiting for posi- | 399

(See note 1.) tioning to be completed.

G17 CIRCULAR PLANE SPECIFICATION (X-Y) Sets the X-Y plane as the plane for circular inter- | 400
polation.

G18 CIRCULAR PLANE SPECIFICATION (X-Z) Sets the X-Z plane as the plane for circular inter- | 400

(See note 2.) polation.

G19 CIRCULAR PLANE SPECIFICATION (Y-Z) Sets the Y-Z plane as the plane for circular inter- | 400

(See note 2.) polation.

G20 CIRCULAR PLANE SPECIFICATION (X-U) Sets the X-U plane as the plane for circular inter- | 400

(See note 2.) polation.
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Code Name Function Page
G21 CIRCULAR PLANE SPECIFICATION (Y-U) Sets the Y-U plane as the plane for circular inter- | 400
(See note 2.) polation.

G22 CIRCULAR PLANE SPECIFICATION (Z-U) Sets the Z-U plane as the plane for circular inter- | 400

(See note 2.) polation.

G26 REFERENCE ORIGIN RETURN Moves to the reference origin. 402

G27 WORKPIECE ORIGIN RETURN Moves to the workpiece origin. 403

G28 ORIGIN SEARCH Performs an origin search on the specified axis. |404

G29 ORIGIN UNDEFINED Sets the origin to an undefined state. 405

G30 SPEED CONTROL Feeds up to 2 axes simultaneously at the con- 405
trolled feed rate.

G31 INTERRUPT FEEDING Performs an interrupt feeding operation. 406

(See note 1.)

G32 TRAVERSE Executes traverse operation. 412

(See note 1.)

G50 SELECT REFERENCE COORDINATE SYSTEM | Specifies the reference coordinate system. 416

G51 SELECT WORKPIECE COORDINATE SYSTEM | Specifies the workpiece coordinate system. 417

G53 CHANGE WORKPIECE ORIGIN OFFSET Changes the origin of the workpiece 418
coordinate system.

G54 CHANGE REFERENCE COORDINATE Changes the present value in the reference coor- | 419

SYSTEM PV dinate system.

G60 ARITHMETIC OPERATIONS Performs arithmetic operations on numerical val- | 420
ues, position data, and registers.

G63 SUBSTITUTION Substitutes numerical values, position data, or 421
registers into other position data or
registers.

G69 CHANGE PARAMETER Changes the specified parameter. 421

(See note 1.)

G70 UNCONDITIONAL JUMP Unconditionally jumps to the specified block. 423

G71 CONDITIONAL JUMP Jumps to the specified block when the 424
condition is met.

G72 SUBROUTINE JUMP Calls the specified subroutine. 424

G73 SUBROUTINE END Ends the subroutine. 425

G74 OPTIONAL END Ends the block currently being executed when 425
the specified optional input is ON.

G75 OPTIONAL SKIP Skips the block after this command when the 427
specified optional input is ON.

G76 OPTIONAL PROGRAM STOP Pauses the program when the specified optional |428
input is ON.

G79 PROGRAM END Ends the main program. 429

G90 ABSOLUTE SPECIFICATION Positions with absolute coordinates when per- 430
forming axis operations.

Go1 INCREMENTAL SPECIFICATION Positions with relative coordinates when 430
performing axis operations.

Note 1. This command is either new for CS1W-MC221/MC421 MC Units, or the
specifications have been changed from earlier MC Units.

2. The CS2W-MC221 MC Unit does not have this command.

Auxiliary Codes

Code Name Function
M M code Outputs an M code.
D (See note.) | D code Starts an external interrupt task for the CPU Unit.

Note D codes are either new for CS1W-MC221/MC421 MC Units, or the specifica-
tions have been changed from earlier MC Units.

36



Commands Listed According to Purpose Section 1-8

1-8 Commands Listed According to Purpose

Purpose Command/Function Page

To speed up winding operations. TRAVERSE (G32) 336,
412

To speed up pick-and-place operations (by Use IN-POSITION CHECK OFF MODE 342,

starting the next operation without waiting for | (G13). 399

positioning to be completed).

To use multiturn circular interpolation or heli- | CIRCULAR INTERPOLATION 331,

cal circular interpolation (for winding machine | (CLOCKWISE) or CIRCULAR INTERPOLA- | 388

operations, etc.). TION (COUNTERCLOCKWISE) (G02/G03)

To start a CPU Unit interrupt task when Interrupt notification (D code output) 348,

positioning is completed or when passing 438

through a specified position (with high-speed

synchronization between the ladder diagram

program and the MC Unit).

To control an axis in a fixed direction (for a Unlimited feeding function 369

turntable or fixed-direction conveyer).

To refresh the present position in a 360° 369

range, for example, during unlimited feeding

(remembering the number of turns).

To speed up feeding for axes using the MPG | Electronic gear function: 365

(Manual Pulse Generator). Multiplication of numerator and denominator

To synchronize axis feeding with a device for MPG/sync encoder, and electronic gear 355

such as a conveyer. function ON/OFF switch

During interrupt feeding, to execute position- | INTERRUPT FEEDING (G31). 334,

ing even when no interrupt signal is input. 406

To change speeds during operation (during Override function 349

PTP control, linear interpolation, or circular

interpolation).

After a fixed amount of axis movement during | Stopover function (M code or D code output at | 279,

operation, to notify the CPU Unit of interrupts, | a given present position) 299,

and so on, without stopping operation. 346

(Improving tack time by controlling an external

device before the operation has been

completed.)

To perform an origin search to simplify Absolute encoder system origin search Sec. 9

absolute encoder adjustment operations function

(replacing motor, mechanical system belts,

decelerator, etc.).

To shorten the origin search time. Use origin search pattern 2. 472

To stop smoothly for CW and CCW inputs Either deceleration stop or accumulated pulse | 471

during origin search. stop can be selected.

To turn the motor, or to stop. Servo-lock, servo-unlock function 293,
296,
353

To forcibly set the error counter to 0 when no | Error counter reset function 284,

speed reference is provided to the servo driver 351

(when a deceleration reference has

finished being output). Example: molding

machine press control.

To change servo system parameters Changing servo system parameters: 345,

(acceleration deceleration time, position loop | Use CHANGE PARAMETER (G69). 421

gain, in-position, etc.) during operation. Exam-

ple: Increasing the accuracy of circular inter-

polation with position loop feedback gain.
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Purpose Command/Function Page

To trace servo system information (speed Servo data trace using CX-Motion CX-

reference values, present speed, error Motion

counter) for a fixed period.

To use multiple programs and position data. | Automatic loading function: 359,

To manage personal computer memory When using CX-Motion, programs and data | CX-

devices as internal MC Unit memory. are automatically downloaded from the Motion
personal computer to the MC Unit as required
(directed by the CPU Unit).

1-9 Comparison with Earlier MC Unit Model

The following table shows the points of difference between the CS1W-MC221/
MC421 and C200H-MC221 MC Units.
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Item CS1W-MC221/MC421 C200H-MC221
Number of control axes 2 or 4 axes 2 axes only
Binary indications (PC interface | All binary (present position, pro- |BCD

area)

gram number, block number, M
code, override, error code)

Encoder response frequency

500 kp/s (before multiplication)

250 kp/s (before multiplication)

Encoder pulse ratio 1, 2, or 4 times 4 times only
Program capacity 2,000 blocks 800 blocks
Acceleration/deceleration time 0 to 100.000 s 0t09.999 s

Speed reference range

1 pps to 2,000 kp/s

1 pps to 1,000 kp/s

Start time

2-axis Units: 8 ms max.
4-axis Units: 12 ms max.
(See note.)

2-axis Units: 12 ms max.

Optional inputs

Optional No. 0 to 15: Inputs from
CPU Unit

Optional No. 16 to 19: General
inputs 1to 4

Optional No. 0 to 4: Inputs from
CPU Unit

Optional No. 5 and 6: General
inputs 1 and 2

General outputs, brake signal
outputs

Four output signals are pro-
vided, and can be selected.

No output signals are provided.

MPG signals

500 kp/s max. (before pulse ratio
of 1, 2, or 4)

Y axis instead of MPG

Circular interpolation (G02, GO3)

Multiturn circular interpolation
can be set.

Within one turn only.

Helical circular interpolation With 4-axis Units, 2-axis circular | Not supported.
interpolation on a plane + 1-axis
feed control is possible.

Traverse command (G32) A 2-axis traverse operation is Not supported.

available, with a traverse time of
4 ms max.

Unlimited Feed Mode

Unlimited feeding can be either
specified or not specified for an
axis. (The software limit is
ignored.)

Cannot be specified.

Present position display for
unlimited feeding

When unlimited feeding is speci-
fied for an axis, the software limit
is ignored. The present position
refresh range can be set.

Not supported.

Note Two-axis MC Unit:
This function applies to the X axis when a 2-axis, 1-task configuration is used.



Comparison with Earlier MC Unit Model

Section 1-9

Four-axis MC Unit:
This function applies to the X axis when a 4-axis, 1-task configuration is used.

Item

CS1W-MC221/MC421

C200H-MC221

Interrupt feeding (G31)

Positioning is possible even
without any interrupt signal.

Speed control remains in effect
when there is no interrupt signal.

Override

The feed rate can be changed
during GO0, G01, G02, G03,
G26, G27, G30, G31, and G32
operations (except for pass oper-
ations).

The feed rate cannot be changed
during operation.

Backlash setting range

0 to 10,000 pulses

0 to 999 pulses

In-position setting range

0 to 10,000 pulses

0 to 999 pulses

Zone setting

Conditions for using zones:

Use only when origin is deter-
mined, or regardless of whether
or not origin is determined.

The initial setting is for zones to
be used only when the origin is
established.

Use regardless of whether or not
the origin is established.

Origin search

Can be executed even when an
absolute encoder is used.

Parameter can be set to shorten
origin search time.

Either deceleration stop or
accumulated pulse stop can be

selected for when CW or CCW
limit is detected.

Cannot be executed when an
absolute encoder is used.

Not possible to select
deceleration stop or accumulated
pulse stop for when CW or CCW
limit is detected.

Forced origin

Present position can be forcibly
set to 0, and established as the
origin. (In an absolute encoder
system, only the MC Unit’s
present position is set to 0.)

The present position is setto 0
by the present position preset
function.

Absolute encoder origin setting

The absolute encoder origin can
be set even while servo-lock is in
effect.

Origin is set by either the
absolute-value initial setting or
the absolute-value software reset
function. (It cannot be set while
servo-lock is in effect.)

Electronic gear function

The numerator and denominator
can be set.

Integers only

IN-POSITION CHECK OFF
command (G13)

After a positioning command out-
put has been completed, this
command lets the next operation
start without waiting for position-
ing to be completed.

Not supported.

Error counter reset

The error counter can be reset
for each axis.

Not supported.

D code (interrupt code)

Can be used for notifying of the
CPU Unit of interrupts.

Not supported.

Stopover function (Code output
during axis movement)

An M code or D code can be out-
put after a fixed amount of axis
movement during operation.

Not supported.

Acceleration/deceleration time
setting for pass operations

Either the acceleration or decel-
eration time of the previous oper-
ation can be selected for pass
operations.

Pass operations are executed
with the acceleration time.

Fixed acceleration mode for pass
operations

A fixed acceleration mode is
added for when pass operations
are executed for one axis only.

Fixed acceleration time mode
only
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Item

CS1W-MC221/MC421

C200H-MC221

Servo system parameter
changes (G code: G69)

Servo system parameters can be
changed by a G code.

Not supported.

Servo-lock

There is a brake signal timing
adjustment function.

There is no brake signal timing
adjustment function.

Servo-unlock

There is a brake signal timing
adjustment function. Servo-
unlock can be used at any time.

There is no brake signal timing
adjustment function.
Servo-unlock cannot be used
while other manual commands
are being executed.

Error log

Up to 20 items can be saved.

Not supported.

Absolute value initial setting

Absolute value software reset

Integrated with absolute origin
setting.

Not supported.

Not supported.

MPG Operating Flag

Busy signal is used instead.

Not supported.

Servo data trace function

Traces servo data. Can be used
with CX-Motion.

Not supported.

Data transfer method

All data is transferred using
IORD or IOWR.

Data is transferred by means of
either 1/O transfers or
IORD/IOWR.

Present position preset

Executed by IOWR.

Executed by special interrupt bit.

Setting teaching address

Executed by IOWR.

Executed by special interrupt bit.

Saving to flash memory

Executed by IOWR.

Executed by special interrupt bit.

Emergency stop method

Stopped by accumulated pulse
method or by operation
command output turning OFF
after a 0 V output.

Stop by turning OFF operation
command output.

Automatic loading

G-language programs and
position data are downloaded
from a personal computer by
means of commands from the
CPU Unit, used in combination
with CX-Motion.

Not supported.

1-9-1

Changing From the C200H-MC221 to the CS1W-MC421/MC221

Be careful of the following points when changing over from the earlier MC
Unit, the C200H-MC221, to either a CS1W-MC421 or CS1W-MC221 MC Unit.

Position Data

G-language Programming

C200H-MC221 data can be used as is.

The optional numbers are changed as shown below, so revise them in the

programs. All other C200H-MC221 programming can be used as is.

C200H-MC221:
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Optional numbers 0 to 6 (Numbers 5 and 6 corre-

spond to general inputs 1 and 2.)

CS1W-MC421/MC221: Optional numbers 0 to 19 (Numbers 16 to 19 cor-
respond to general inputs 1 to 4.)
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Ladder Diagram

Programming

(Each Unit uses two unit numbers.)

PC Interface Area

The data area allocations are as follows for the C200H-MC221:

Expansion Data (DM Area or EM Area)

IR100to IR 119

to

IR 180 to IR 199

(Each Unit uses two unit numbers.)

Allocated DM Area

DM 1000 to DM 1001

DM 1100 to DM 1101

to

DM 1800 to DM 1801

. Data transfer area specification
Unit #0 for 1/O transfer instruction
to Error code status, etc.
Unit #8

Transfer Data (DM Area or EM Area)

Position data (3 words each)

The data area allocations are as follows for the CS1W-MC421 and CS1W-
MC221. The words allocated DM Area and EM Area are not used. The bit
allocations within words are also different, so the ladder diagram programs

must

CS1W-MC421

be revised.

(Each Unit uses five unit numbers.)

CIO 2000 to CIO 2029

Unit #0

to

to

CIO 2910 to CIO 2959

Unit #91

CS1W-MC221

(Each Unit uses three unit numbers.)

ClO 2000 to CIO 2029

to

CIO 2930 to CIO 2959

Unit #0
to

Unit #93
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1-10 Basic Operating Procedure

42

Install the Unit.

Set the unit number.

Connections and wiring

Connect the Programming Device
(CX-Motion and CX-Programmer). Connect
the Teaching Box. Wire the 1/O connectors.
Connect the servo driver. Connect the servo
driver to the servomotor.

Turn ON the power to the PC.

Create the 1/O table using the
CX-Programmer or another Programming
Device.

Change Teaching Box messages.

Determine the number of tasks.

Use the CX-Motion to set the system parame-
ters, transfer them to the MC Unit, and back
them up to flash memory.

Use the CX-Motion to create an MC program
(G language), transfer it to the MC Unit, and
back it up to flash memory.

Create a CPU Unit ladder diagram program
and transfer it to the CPU Unit. Use
CX-Programmer.

Trial operation

Perform MC monitoring.

Check servo-lock, origin search, jogging, etc.
Check MC program operation. (Set manual/
automatic switch to automatic, and press the
start button.) Use CX-Motion or the Teaching
Box.

Refer to SECTION 2 Installation

Refer to SECTION 2 Installation

Refer to SECTION 2 Installation

Refer to the CX-Programmer Operation
Manual (W414 or W425).

Refer to

2-7 Connecting Peripheral Devices

Refer to
3-2 Determining the Task Configuration

Refer to the CX-Motion Online Help

and to 3-3 System Parameters

Refer to the CX-Motion Online Help
and to 3-6 Command Area

Refer to the CX-Programmer Operation
Manual (W414 or W425).

Refer to SECTION 11 Getting Started
and to the CX-Motion Online Help.
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1-11 Methods for Using MC Unit Functions

1,23... 1.

There are three methods for using MC Unit functions:

G-language programs (MC programs)

2. Commands from the CPU Unit to the MC Unit using the PC interface area.
3. Setting system parameters (using CX-Motion or IOWR).

Note The PC interface area allocations are examples based on the CS1W-MC221
(X and Y axes, tasks 1 and 2). For the CS1W-MS421, refer to Section 5-1-1

PC Interface Area.

Automatic/Manual

Function Method Page
MC program PC Interface Area System parameters
(G language)
Positioning with linear O (G01), Automatic 385
interpolation
Positioning with circular O (G02, G03), Automatic | --- 388
interpolation
Positioning with helical O (G02, G03), Automatic | --- --- 388
circular interpolation
Traverse execution O (G32), Automatic 412
Speed control O (G30), Automatic 405
Interrupt feeding O (G31), Automatic 406
Pass Mode O (G10), Automatic 396
Specifying operations in O (4008), Automatic 158,
Pass Mode 171
Stop Mode O (G11), Automatic -—- 398
Dwell timer setting and O (G04), Automatic 395
execution
In-position Check OFF O (G13), Automatic 399
Mode
In-position setting O (4601/4626), Automatic/ | 169,
Manual 186
Stopover function O (GO0, etc.), Automatic | --- 440
Workpiece origin return O (G27), Automatic --- 403
Interrupts to CPU Unit O (D code output), -—- 348,
Automatic 438
Position loop gain setting | O (G69), Automatic O (4602/4627), Automatic/ | 345,
Manual 421
Cycle start O (Word n+3/5, bit 02), 268
Automatic
Single block O (Word n+3/5, bit 03), 272
Automatic
Pause O (Word n+3/5, bit 05), 274
Automatic
Forced block end O (Word n+3/5, bit 04), 273
Automatic
Origin search O (G28), Automatic O (Word n+7/9, bit 01), 281,
Manual 404
Reference origin return O (G26), Automatic O (Word n+7/9, bit 02), -—- 282,
Manual 402
Override setting O (Word n+7/9, bit 12), --- 279,
Automatic/Manual 299
Error counter reset O (Word n+7/9, bit 04), 284
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Function Method Page
MC program PC Interface Area System parameters
(G language)
Driver alarm reset O (Word n+7/9, bit 11), 298
Automatic/Manual
M code reset O (Word n+3/5, bit 06), 275
Automatic
Teaching O (Word n+3/5, bit 09), 277,
Automatic/Manual 278
Jogging - O (Word n+7/9, bit 03), 283
Manual
Deceleration stop O (Word n+7/9, bit 00), 280
Manual
Forced origin - O (Word n+7/9, bit 05), 290
Manual
Absolute origin setting - O (Word n+7/9, bit 06), 291
Manual
Servo-lock - O (Word n+7/9, bit 09), 293
Manual
Servo-unlock O (Word n+7/9, bit 10), 296
Automatic/Manual
Trapezoidal/S-curve speci- | --- O (4405/4430), 164,
fication Automatic/Manual 183
Zone setting O (4500 to 4516/4525 to 167,
4541), Automatic/Manual | 184
Backlash correction O (4604/4629), 169,
Automatic/Manual 356
Origin search time short- | --- O (4216/4241), 161,
ening Automatic/Manual 472
Origin deceleration O (4217/4242), 162,
method setting (selection Automatic/Manual 471
of deceleration stop or
accumulated pulse stop)
Electronic gear function O (4410/4417), 165,
Manual 365
Unlimited Feed Mode O (4201/4226), 159,
Automatic/Manual 369
Brake ON or OFF time set- | --- O (4006, 4605/4606, 157,
ting 4630/4631), 169,
Automatic/Manual 187
Handle feeding - O (Word n+7/9, bit 08) 292,
301
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1-12 Overview of Version 1 Upgrades

The functions described in this section have been added to the CS1W-
MC221-V1 and CS1W-MC421-V1. They are mainly divided into two catego-

Virtual Axes

ries: Virtual axis function and customized functions.

Function

Summary and features

Advantages

Virtual axes

Any axis can be specified for virtual axis operation without connecting
to a Servo Driver and Servomotor.

A virtual axis can be used as the input axis for the electronic gear func-
tion or the electronic cam function to enable using these functions with-
out using an external encoder.

G language program

Positioning
commands
(pulse output)

Virtual axis
(virtual present position)
[}

| Virtual Servo

: 1
1 1
b / Driver or
l_r_|

T ! Servomotor for
N 1 virtual operation

Can be used as the mas-
ter axis for electronic
gear or electronic cam
control. Enables opera-
tions such as position
compensation by inte-
grating a virtual axis.
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Customized Functions

The following options can be selected for the input axis: Virtual axis
present position, real axis position command value, real axis encoder
feedback input, MPG input, or sync encoder input.

The gear ratio can be changed during operation.

Input axis Operating axis

e Virtual axis present e Winding axis
position i o Unwinding axis

« Real axis position Gear ratio numerator g
command value e Conveyer

Gear ratio denominator

o) o)

* Real axis encoder
feedback input

* MPG or sync encoder
input

Function Summary and features Advantages
Electronic gear This function synchronizes the operating axis to the input axis at a * Can reduce the amount
(CONNECT) specified gear ratio. of mechanical equip-

ment required.

¢ Can reduce the man-
hours required for
mechanical mainte-
nance.

Electronic cam
(CAMBOX)

This function synchronizes the operating axis with the input axis based
on the set cam table.

The following options can be selected for the input axis: Virtual axis
present position, real axis position command value, real axis encoder
feedback input, MPG input, or sync encoder input. There are 720 cam
table points.

e MPG or sync encoder in-
put

Input axis Operating axis
o Virtual axis present posi- 1) e Feed axis
tion = Cutt
¢ Real axis position com- @ e LU _e_r
mand value = position, etc.
¢ Real axis encoder feed- =
back input ©
)
o
(@]

Input axis

Can improve design effi-
ciency because adjust-
ments are simpler than
with mechanical cams.

Note Electronic
gear (CON-
NECT) and
electronic cam
(CAMBOX)

With an electronic gear (CONNECT) or electronic cam (CAMBOX), the
operating axis can be operated by integrating the operation of another
axis (including a virtual axis) while synchronizing to the input axis.

X axis (real axis) Y axis (virtual axis) Z axis (real axis)

Speed Speed Speed

.

Time

Integrate

Time Time

Operations such as posi-
tion compensation are
enabled by integrating a
virtual axis.

Electronic cam/gear
cancel

(CANCEL)

An electronic gear (CONNECT) or the electronic cam (CAMBOX) can
be cancelled.

Register (REGIST)
(present position
hardware latch)

The present position (encoder) at the leading edge of an external input
can be obtained. The present position is recorded by means of a hard-
ware latch, enabling highly accurate compensation.

A
“L» Present position saved to

position data address.

Present position

»
>

Time

External inputs

Can be used for pur-
poses such as providing
accurate position com-
pensation by means such
as marks printed on film.
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Function

Summary and features

Advantages

Linked traverse

G32 commands can be linked across multiple blocks (line numbers).

G language program

G32 (TRAVERSE) Xa ...
G32 (TRAVERSE) Xb ...
G32 (TRAVERSE) Xc ...

O\ \ \ \ \ \ \) G32 (TRAVERSE): Wind at pitch a.

¢ Linked operation

(m“m\m“m\ G32 (TRAVERSE): Wind at pitch b.

$ Linked operation

O \\\\ ) G32 (TRAVERSE): Wind at pitch c.

The winding width, num-
ber of windings, and pitch
can be set for individual
layers, enabling complex
traverse control.

Memory links

The MC Unit's Position Data Area can be linked with words in the CPU
Unit's CIO, DM, and EM Areas.

Data is refreshed automatically during cyclic refreshing. Data values
can be changed when axes are moved by the amount set by means of
the stopover function.

MC Unit CPU Unit
Position data » I/O memory
(A1970 to (CIO, DM,
A1985) < EM)

*No ladder programming
is required, so program
size can be reduced.

* Multiple outputs are
enabled during servo
operation.

M code reset with
program execution
stopped

Even while program execution is stopped, M codes can be reset from
the CPU Unit using allocated memory.

High-speed general-
purpose outputs

The MC Unit's general-purpose outputs (1 to 4) can be turned ON and
OFF according to zone bits.

MC Unit

General-purpose output 1

[mzonet  F———>_ | Zone 1 output

General-purpose output 2
74’f Zone 2 output

General-purpose output 3

[ > | zone5 outt

General-purpose output 4

e > |

Four points can be output from
zones 1 to 8.

Zone 7 output

Outputs can be made
directly, without going
through the CPU Unit,
and this enables faster
interlock operations. Tact
time can be shortened
and assembly precision
can be improved.
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Easy Backups

Function

Summary and features

Advantages

Easy backup

Data stored in the MC Unit's internal flash memory is backed up using
the CPU Unit's easy backup operation on a Memory Card mounted in
the CPU Unit. It can then be restored from the Memory Card and veri-
fied.

The entire system,
including MC Unit data,
can be backed up.

Override Function Selection

For details on the setting method, refer to 3-6 Command Area.

Enable: The set override value is enabled even after the Override Set-
ting Bit is turned OFF, and operation proceeds with the set override
value.

Disable: The override value is disabled after the Override Setting Bit is
turned OFF, and operation proceeds with a 100% override.

The override is enabled when the power is turned ON.

Command area | R/W Address No. of words
transferred

Override func- w 17E8 hex (6120) 0002 hex

tion selection

The timing chart is shown below.

Jog J
Jog direction J

! 500 (50.0%)

-

Override setting

Override

*; “7 T Jog operates with designated override:(50.0%)
Overtide function selection: : ‘ ] ‘

0000 hex (Enabled: Default)

i Jog operates with

| designated override i regardlessiof

i (50.0%) | designated override
Override function selection: ‘ ‘ ‘ ‘

0001 hex (Disabled)

! Jog operates at 100%

Function Summary and features Advantages
Override function This function enables/disables the override value after turning OFF the | The selection to return
selection Override Setting Bit. override to 100%, or not

to return it to 100%, is
easy to make.

1-12-1 Virtual Axes

This section describes setting and using virtual axes.

Overview

Virtual axes can be used internally by the MC Unit even with no external

devices (such as servo drivers, servomotors, or encoders) or external I/O con-

nected.

By executing the IOWR instruction in the CPU Unit's ladder program, the X, Y,
Z, or U axis can be specified as a virtual axis.
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Settings

Note

MC Unit

G-language program

Position commands

Pulse output —»’ Virtual axis (internal present position)

\/

Error
counter <
(Normally 0)

N

\ -

N

Feedback

Program design and debugging, and control of synchronized operations, can
be simplified by specifying a virtual axis as the input axis for the electronic
gear or electronic cam function.

Moreover, in case of slippage in motor or workpiece operations, position com-
pensation can be simplified by setting the compensation amount (i.e., the slip-
page amount) as the virtual axis target position, and using that with the
electronic gear or electronic cam function.

Position command values from the virtual axis are automatically returned as
feedback from the encoder, making it possible to simulate ideal operating con-
ditions with an error level of zero.

Virtual axes are used as follows:

Function

Method of use

Set with IOWR instruction in
ladder program

Set with G language

Virtual axis function

Set operand C to 1840 hex
and specify virtual/real axes in
other operand.

None
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MC Unit

Ur/\it number: 0 to 95

/ Ladder program
CS-series CPU Unit
H (o] | Desio
L ations
«— Data
Writ
A20011 R1
| | J/I/ IOWR Writes the speci-
[ [ c 840 | fied data for the
First Cycle s First source word virtual axis to the
Flog b [Tamster s | MC Unit from the
g number of words to transfer fIrSt Source Word
- Ri
R2 | | O
| | [
) O

IOWR Instruction Operand
Settings

50

Transfer data

S+1 | S

15 0315 0
[0JoJoJoJoJofo |

L Bits 00 to 03: Virtual/real axis specifications
1: Virtual axis 0: Real axis

03 02 01 00

O O I
— Bit 00: X axis
Bit 01:Y axis
Bit 02: Z axis
——————— Bit03: U axis
MC Unit unit number specification
D+1 | D

15 0115 0
L0707 07F 2] 0000toO00SF hex ]

LMC Unit unit number

Operand

Setting

(@)

Control data

1840 hex (&6208): Virtual axis setting

First source word

Transfer data:
S+0:

For each axis (bits 00 to 03), specify whether that axis is
to be used normally or as a virtual axis.

Bit 00: X axis
Bit 01: Y axis
Bit 02: Z axis
Bit 03: U axis
1: Virtual axis; 0: Normal axis

15 L+1 0015 L 03 00
AN

02 1
|U axis|Z axis |Y axisIX axis|

Bits 04 to 15: Reserved for system use. (Set to 0.)
S+1: Always 0000 hex.

Destination unit
number and number
of words to transfer

D+0: MC Unit's unit number, 0 to 95 (0000 to 005F hex)
D+1: 0003 hex

15 1211 0807 0403 00
D+0 MC Unit's unit number, 0 to 95 (0000 to 005F hex)

D+1 0 o | o | s

Note When input as a constant, D+1 is the leftmost digit
and D is the rightmost.
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Results

Wiring and Control
1,2,3...

Operation Specifications

1,2,3...

Application Example

With normal completion, after the IOWR instruction has been executed the
Equals Flag turns ON and operation begins according to the settings. If not
completed normally, the results are as follows:

Busy (Equals Flag OFF)

* An intelligent transfer requested immediately before has not been com-
pleted.

* The Teaching Box is in Enabled Mode or Occupy Mode.

IOWR Format Error (Equals Flag OFF)
e The number of words to be transferred is not 2 words.
» Customized functions (G-code commands for synchronized control func-
tions) are not enabled.
IOWR Data Error (Equals Flag ON)
* The data in S+0 or S+1 is not within the acceptable range.

* One or more of the axes specified by the task axis declaration is servo-
locked.

* An axis not specified by the task axis declaration is specified as a virtual
axis.

The other Condition Flags operate the same as for other addresses used for
IORD/IOWR in the MC Unit. (Refer to Flags on page 210.)

1. Short-circuit the CW and CCW limit inputs, emergency stop inputs, and
alarm inputs of the virtual axis to the 24-V ground.

2. Use the virtual axis with servolock ON. The Servolock Flag will also turn
ON.

1. The RUN outputs, SEN signal outputs, and speed references that are out-
put to hardware ports will always be OFF (0). Therefore, axes can still be
operated even if devices are connected to external output signals. Also,
when system parameters are set for a brake and the outputs are not used
as high-speed general-purpose outputs, the general-purpose outputs
made to hardware ports will always be OFF (0).

2. Position command values are returned for encoder feedback, making it
possible to simulate operating conditions with an error level of zero. Oper-
ations can thus be performed with no need to connect an external motor
or encoder.

Task axis declarations
Task 1: XYZ
Task 2: U
Mechanical specification parameters, encoder classification
U axis: Absolute
Servo-lock status
X axis: Servo unlocked
Y axis: Servo unlocked
Z axis: Servo unlocked
U axis: Servo unlocked
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A20011 R1
| |/f/ MOVL Sets 00000006 hex in
| 8 #00000008 | D00000 and D00001 Transfer source data
X D00000 (i.e., only the U axis is .
First Cycle a virtual axis). S+ i S
Flag 15 015 0
— [0]0]olslololol]
Uses 1840 hex for the . . . .
C #1840 | control data, and writes Bits 00 to 03: Virtual axis settings
s D00000 | the virtual and real axis 03 02 o1 00
settings to the MC Unit ,—'—'—'—’
R2 D #00020000 (example: Unit #0). A 0 2 ‘t
Bit 00: X axis (1: Virtual axis; 0: Real axis)
R Bit 01: Y axis (1: Virtual axis; 0: Real axis)
Cj —— Bit 02: Z axis (1: Virtual axis; 0: Real axis)
R2 - Bit 03: U axis (1: Virtual axis; 0: Real axis)
O Unit number specification for MC Unit
MC No.

D+1 | D
015

15
[0 T 0707 2] 0000to005F hex

0
|

Unit number

Application Precautions
* If an axis connected to a motor and encoder is temporarily used as a vir-
tual axis, there will be a discrepancy between the real axis position and
the position controlled in the MC Unit when the axis is returned to use as
a normal axis. Therefore, set the origin before using the axis as a normal
axis.

* An error may occur if the power is turned ON with no CW limit input, CCW
limit input, emergency stop input, or alarm input signal connected.

* When an absolute encoder is connected, the origin will remain undeter-
mined if a virtual axis is set without a servo-lock after the power is turned
ON. In that case, use the present position preset to determine the origin.

* For an axis specified as a virtual axis, it is not possible to change the ini-
tial setting for encoder polarity in the mechanical specifications parame-
ters from forward rotation for encoder increase.

1-12-2 Using Customized Functions

This section describes setting and using the customized functions.

Overview The term “customized functions” in this manual indicates the following func-
tions.

» Synchronized control functions (electronic gear function, electronic cam
function, electronic cam/gear cancel function, and register function)

* Linked traverse function

* Memory link function

* M code reset with program execution stopped
* High-speed general-purpose output function
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Using Customized Functions

The following table shows how the customized functions are used.

Function

Method of use

Set with IOWR instruction in ladder
program

Set with G language

Synchronized
control functions

Electronic gear func-
tion (CONNECT)

Electronic cam func-
tion (CAMBOX)

Electronic cam/gear
cancel function
(CANCEL)

Register function
(present position
hardware latch func-
tion)

Set operand C to FFFF hex and turn
ON customized function selection bit
04 (the electronic gear function, elec-
tronic cam function, electronic cam/
gear cancel function, and register func-
tion enable bit).

With GO1, specify register E31 and set
1 at the beginning of the operand table.

With GO1, specify register E31 and set
2 at the beginning of the operand table.

With GO1, specify register E31 and set
3 at the beginning of the operand table.

With GO1, specify register E31 and set
4 at the beginning of the operand table.

Linked traverse function

Set operand C to FFFF hex and turn
ON customized function selection bit
00 (the linked traverse function enable
bit).

Write G32 (TRAVERSE) to multiple
blocks.

Memory link function

* Set operand C to FFFF hex and turn
ON customized function selection bit
01 (the memory link function enable
bit).

* Set operand C to 1838, 183A, 183C,
and 183E hex, and specify addresses
in the CPU Unit's I/O memory.

M code reset with program execution
stopped

Set operand C to FFFF hex and turn
ON customized function selection bit
02 (the bit to enable M code reset with
program execution stopped).

None

High-speed general-purpose output
function

Set operand C to FFFF hex and turn
ON customized function selection bit
03 (the high-speed general-purpose
output function enable bit).

For position data A1999, allocate
zones to general-purpose outputs.

Using IOWR Instructions in the Ladder Program to Make Settings

Overview

Settings

Note

It is necessary to specify, by means of IOWR instructions (operand C: FFFF
hex) in the ladder program, whether or not each function is to be used.

To retain compatibility with earlier versions, the customized functions are ini-
tially set so that they cannot be used. For any particular function to be used,
the setting must be made specifically for that function.

The default settings are for none of the functions to be available for use after
powering up or restarting (i.e., they are all set to all-zeros). These settings can
be changed by selecting customized functions. The settings can be changed
only once after powering up or restarting. If an attempt is made to change
them more than once, an error will occur.

With the virtual axis function, unlike the customized functions, each axis is
specified individually as a virtual axis using an IOWR instruction (operand C:
1840 hex) in the ladder program.

With the IOWR instruction, set FFFF hex for the control data (C) and write the
data to the MC Unit.

53



54

Overview of Version 1 Upgrades

Section 1-12

MC Unit
Unit number 0 to 95
/

/ Ladder program
H H-(om] | Desio-
—

ations|

Data
\Write

CS-series CPU Unit

Transfer data

R2

_|

Destination unit number
= R1
R2

first source word,
and  including the

number of words to transfer customized function

selection bits.

15 0
S: Dooooo | 4§11 HAC
A20011 R D00001 [B L E (5 3
| j/ TOWR Writes to the MC D002 0 ] 0
1 ! o pnit ihe data stored L Bits 00 to 04: Customized function selection bits
E:;sgt Cycle 3 o beginning with the

07 06 05 04 03 02 01 00
[oToToT T T T T 1

L Bit 00: Linked traverse function

Bit 01: Memory link function

Bit 02: M code reset with

Unit number specification memory operation stopped
for MC Unit Bit 03: High-speed general-purpose
. N output function
o L————— Bit 04: Synchronized
D+1 | D
15 0,15

[[07T 07 071 2T 0000to005F hex

o control functions
|

Unit number

IOWR Instruction Operand Settings

Operand

Set value

(@)

Control data

FFFF hex (&65535): Customized function selection

First source word

Transfer data:

S+0: 41AC hex

S+1: BE53 hex

S+2:

Bits 00 to 04: Customized function selection bits

0: Not used; 1: Used

Bit 00: Linked traverse function

Bit 01: Memory link function

Bit 02: M code reset with program execution stopped
Bit 03: High-speed general-purpose output function
Bit 04: Synchronized control functions (See note.)

Note Indicates the electronic gear function, electronic

cam function, electronic cam/gear cancel function,
and register function.

15 1211 0807 0403 00
S+0 4 1 A C
S+1 B E 5 3
S+2 Bits 00 to 04: Customized function selection bits

Bits 05 to 15: Reserved for system. (Set to 0.)

Destination unit
number and number
of words to transfer

D+0: MC Unit’s unit number, 0 to 95 (0000 to 005F hex)
D+1: 0003 hex

15 1211 0807 0403 00
D+0 MC Unit's unit number, 0 to 95 (0000 to 005F hex)
D+1 0 o [ o [

Note When input as a constant, D+1 is the leftmost digit
and D is the rightmost.
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Application Example

Execution Results

With normal completion, after the IOWR instruction has been executed the
Equals Flag turns ON and the selected functions are enabled. Under the fol-
lowing conditions the operation will not be completed normally.

* If an intelligent transfer requested immediately before has not been com-
pleted.

* If the Teaching Box is in Enabled Mode or Occupy Mode.

e If a number other than 3 is specified as the number of words to be trans-
ferred.

e If the data in words S+0 and S+1 is not correct.
* If executed more than once after powering up or restarting.

The other Condition Flags operate the same as for other addresses used for
IORD/IOWR in the MC Unit. (Refer to Flags on page 210.)

If an attempt is made to change the settings more than once after powering
up or restarting, an IOWR instruction formatting error will occur.

A20011 R1
| |
—
First Cycle]
Flag

Transfer source data
15 0

R2

_l

ono

Application Precautions

MOVL Writes 41AC hex to
#FBES341AC | D0O000O, and BE53 to S:D00000| 4 i 1 1A C
D00000 | DOO0O. DO0001[B | E | 5 | 3
D00002[ 0 | 0
MOV Writes 0010 hex to D0O0002. t Bits 00 to 04: Customized function selection bits
#0010 | Turns ON customized function
Doooo2 | Selection bit 04 (synchronized 07 06 05 04 03 02 01 00
control functions). The other [0Jo o] ToJoJoJo]
functions are turned OFF and 'y 'y
not used. Bit 00: Linked traverse function (not used)
IOWR Specifies FFFF hex for the + 01 : :
== cgntrol Hata, and writes the Bit 01: Memory link function (not used)
D00000 | customized function usage Bit 02: M code reset with memory
#00030000 | selections to the MC Unit operation stopped
(example: Unit #0). L Bit 03: High-speed general-purpose
output function (not used)

Bit 04: Synchronized

= R1 —
:: control functions (used)
R2

Set customized function selection bits 05 to 15 to 0 to prevent malfunctioning
in the future when new functions are added for these bits.

It is recommended that this function be executed first after the MC Unit is pow-
ered up or restarted. If it is executed while an operation related to the function
to be enabled is in progress, the function will be enabled in the middle of the
operation and may have an undesired effect.

Using G Language to Make Settings (Synchronized Control Functions Only)

When a synchronized control function (i.e., the electronic gear function, elec-
tronic cam function, electronic cam/gear cancel function, or register function)
is used, normally GO1 (the G code for linear interpolation commands) is used,
and register E31 is specified (indirectly specifying a position data address
from register E31 as the operand).

At the beginning of the indirectly specified operand table, specify which of the
synchronized control functions is to be used.

Specifically, use G63 (SUBSTITUTION) and the GO1 operating axis (E31) as
follows:

Example: Electronic Gear Function
G63 E31 =1000 ------ Sets the operand table from A1000.

G63 A1000 = 1------- Sets 1000 to 1 (electronic gear function) at the beginning
of the operand table.
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1-12-2-1

Overview

56

G63 A1001 = Q--ee- Sets the parameters in the operand table from A1001
onwards. (Example: Input axis = MPG)

GO01 X(E31) .- Specifies the X axis as the operating axis, and starts the
electronic gear operation.

Electronic Gear Function (CONNECT)

This function moves an operating axis in sync with the input axis while apply-
ing a specified gear ratio (humerator/denominator). The operation is similar to
a roller connected to a gearbox.

For the input axis, a sync encoder input, MPG input, encoder feedback input
(X, Y, Z, or U), virtual axis position command value (X, Y, Z, or U), or real axis
position command value (X, Y, Z, or U) can be specified.

Input axis Operating axis

o Virtual axis present posi- e Winding axis
tion . e Unwinding axis

o Real axis position com- Gear ratio numerator

mand value - e Conveyer
» Real axis encoder feed- |:> Gear ratio denominator

back input
 MPG or sync encoder in-
put

While the electronic gear function is being executed, the gear ratio can be
changed in real time from the G-language program.

It is possible to integrate other axes (i.e., other than the input axis and operat-
ing axis) with the axis that is being operated by the electronic gear. This
enables position compensation according to other axis positions.

) Gear ratio
Inputaxis = numerator >
Gear ratio :irz)tﬁgra-
denominator process- — Operating axis
ing
Integrated axis >

Note: The input axis, operating axis, and integrated axis must all be different axes.
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Block Diagrams

Sync Encoder Input

MC Unit

Electronic gear
(numerator/
denominator)

*Pos\(lcn commands

Error
counter |

Speed
references ¢y

Sync encoder
Driver

Motor

Virtual Axis Position Command Input

MC Unit

G-language program

axis input _
[Electronic gear
(numerator/
[denominator)

Position
commands

Error
counter

Position
commands

Virtual axis
(present
position

]
LY
: 1 D/A
1 : converter
1
1
! 1

Speed references

é Motor

Driver

Encoder Input

MC Unit

G-language program

Electronic gear
(numerator/
denominator)

Position
commands

o B
counter

D/A

converter

Position commands

'

D/A
converter

Speed Speed
references references
) A 4 A 4
Driver Driver
Encoder
feedback
Motor Motor

Real Axis Position Command Input

G-language program

MC Unit

Position commands Position commands

Y

Electronic gear Error

(numerator/ -
denominator) counter

Error ‘ D/A

counter converter

D/A
converter

Speed references

A A 4
4 Driver

Speed references

Driver

Encoder
feedback

Motor Motor

57



Overview of Version 1 Upgrades Section 1-12

Overall Block

mmand /__|

mmand /__|

Note: The items indicated by asterisks* can be set with this function. It is not possible,
however, to set the same axis as an input axis, operating axis, and integrated axis.

Speed‘ Numerator* Command 4’|ntegrati_on > Driver X
< — value X processing >
Remainder Command/— — | ntearati )
gration
value Y p|processing » DriverY
Command ! integration » Driver Z
valueZ /... ... p{ Processing » Driver
'Command P Integration .

Operating axes* Integrated axes*

Input axes™

MPG

Sync encoder

Encoder X

EncoderY

Encoder Z

Encoder U
value X
value U

Settings

Selecting the Customized

Functions

Programming in G
Language

58

Note

1) With the IOWR instruction, enable using the synchronized control functions
of the customized functions, and then 2) with the G language, specify GO1 for
register E31 to execute.

With the IOWR instruction, turn ON customized function selection bit 04 and
write the data to the MC Unit.

With GO1 (LINEAR INTERPOLATION), specify register E31 and execute the
operating axis (E31). Set 1 at the beginning of the operand table specified by
register E31. Set the input axis, integrated axis, gear ratio numerator, and
gear ratio denominator in the operand table. When the electronic gear func-
tion (CONNECT) is used with the GO1 operating axis (E31), the operation can
be cancelled only by executing CANCEL (electronic cam/gear cancel func-
tion).

Format
GO01 <operating axis> (E31)

If any other operands are used, linear interpolation will be performed in the
normal way for GO1.

Operand
Operating axis
Axis First address of operand
table

X (E31)

Y

V4

U
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An error (number out of range) will occur if a number from 1996 to 1999 is
specified as the first address in the operand table.

Operand Table

Data name Data range Unit Explanation
First address Function number 1 - Specifies the function number.
Note Integers only Electronic gear function: 1
+1 Input axis 1st digit - Specifies the input axis for the elec-
0: MPG tronic gear function. Either the encoder
1 X or position command value can be
: specified.
2:Y References the speed (p/2 ms) in each
3:Z control cycle (2 ms), and is not affected
4: U by other input axis attributes (origin sta-
2nd digit tus, errors, etc.).
0: Encoder With input axis backlash
. . ) ith input axis backlash compensa-
1: Position com tion, there is no effect if the position
mand value - L
command value is used, but there is if
Note Integers only an encoder is used.

Note

1. MPG position command values can-
not be set.

2. The same axis cannot be specified
for both the operating axis and inte-
grated axis.

3. An axis from a separate task can be
specified.

+2 Integrated axis 0: None Specifies the axis (position command
1: X values) for adding outputs to electronic
oy gear function outputs. References the

: speed (p/2 ms) in each control cycle
3:Z (2 ms), and is not affected by other
4:U integrated axis attributes (origin status,
errors, backlash compensation, etc.).

Note Integers only

Note

1. The same axis cannot be specified
for both the operating axis and input
axis.

2. An axis from a separate task can be
specified.

+3 Gear ratio numera- | £39999999 - Specifies the gear ratio (numerator). If
tor (output) Note Int | changed during operation, the results
ote Integers only are reflected in real time.
+4 Gear ratio denomi- | +39999999 Specifies the gear ratio (denominator).
nator (input) N If changed during operation, the results
ote are reflected in real time.
1. Inteers only
2. Except 0

* The gear ratio numerator and denominator values in this operand table
are referenced in real time while the electronic gear function is being exe-
cuted. The results are thus reflected in real time when the gear ratio is
changed using G63 (SUBSTITUTION).

None of the other values are reflected in real time (i.e., they are reflected
only when execution is started).

* Hold the values in this operand table according to the following timing.

¢ In Stop Mode: Until electronic gear operation begins.
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Operation Specifications

Function

60

Note

* In Pass Mode or In-position Check Off Mode: Until the electronic gear
function advances to the next block.

e An error (number out of range) will occur if a value outside of the range
shown in the above table is set or if a value that cannot be specified is set.

An error will occur if a non-integer is specified for integer-only data.
An MPG ratio overflow error will occur if the value goes out of range when the
gear ratio is changed during axis operation using the electronic gear function.

The following calculations are performed every 2 ms in the servo cycle to
determine the output.

Input axis speed V: (p/2 ms) is calculated, integrated axis speed Vi (p/2 ms) is
added, and the result is output to output axis Vi (p/2 ms).

Output axis Vi = (Input axis Vi x Gear ratio numerator + remainder) / Gear
ratio denominator + Integrated axis

Note The division results are truncated.

Remainder = (Input axis Vi x Gear ratio numerator + remainder) — Gear
ratio denominator x Output axis Vi

If the output direction is negative (i.e., if the input axis Vi x gear ratio numera-
tor + remainder < 0), 1 is subtracted and linearity is maintained.

Output axis Vi = (Input axis Vi x Gear ratio numerator + remainder — 1) /
Gear ratio denominator + integrated axis Vi

Remainder = (Input axis Vi x Gear ratio nhumerator + remainder — 1) -
Gear ratio denominator x Output axis Vi

To change the sign of the remainder, add 1 to the output.
Changing a positive number to a negative number: Output axis Vi = Output
axis Vi—1

Changing a negative number to a positive number: Output axis Vi = Output
axis Vi + 1

Example: When Gear Ratio = 1/4

Output axis position

Input axis position

Input: 10 pulses

Input: =10 pulses
(to original position)

p: |Output: 2 pulses
Remainder: 2

Output: -2 pulses
Remainder: -3

The gear ratio can be changed in real time. When the gear ratio is changed,
the output waveform is smoothed by converting the remainder with the gear
ratios before and after the change.

Remainder = Remainder / Gear ratio denominator before change x Gear
ratio denominator after change
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Relationship to Other G
Codes

The relationships of the electronic gear function to other G codes are
described in the following table.

For information on G codes, refer to SECTION 7 G-language Programming.

G codes Relationship to electronic gear function
G00/G26/G27/G28/ |In Stop Mode
G30/G3t When the end condition is set to Repeat, the electronic gear
G01/G02/G03/G32 | function does not end, so these G codes cannot be executed.
G04/G29/G54/G79 |In Pass Mode or In-position Check Off Mode

Independent instruc-
tions, M00O to M999

D000 to D255

If any of these G codes is executed while the electronic gear
function is being preread, the system waits until the electronic
gear function is ended. (See note.)

Note When the electronic gear function is executed, it is not
possible to proceed to the next block as long as the
electronic gear function is not ended by means of the
electronic cam/gear cancel function. (The program is
also not ended.)

G10/G11/G13

The electronic gear function also operates according to the
mode, but operation in Pass Mode is the same as in In-posi-
tion Check Off Mode.

Also, positioning completed checks are executed indepen-
dently of the mode between start commands and functions
other than the electronic gear function or the electronic cam
function.

G17 to G22

None

G50/G51/G53

None

The electronic gear function is unrelated to the coordinate
system.

G60/G63

None

G69

Parameters changed by G69 are also valid for the electronic
gear function. If G69 is executed while the electronic gear
function is being preread in Pass Mode or In-position Check
Off Mode, changes by G69 are reflected immediately.

G70/G71/G72/G73

None

G74/G75/G76

Enabled for electronic gear function. G75 is disabled, however,
for continuous operation after an error occurs when an oper-
and is specified.

G90/G91

None. The electronic gear function is unrelated to the coordi-
nate system.
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G codes

Relationship to electronic gear function

GO1 (E31) (Elec-
tronic cam function)

In Stop Mode

When the electronic gear function is executed or when
“repeat” is set as the starting/ending condition for the elec-
tronic cam function, the next block is not executed.

In Pass Mode or In-position Check Off Mode

A second block can be preread and executed for the same
operating axis, and operation proceeds to the next block. If a
third electronic gear function or electronic cam function is exe-
cuted for the same operating axis, the operation waits for the
first electronic gear function or electronic cam function to be
completed.

Note If the input axis or integrated axis for the electronic
gear/cam function is used as the operating axis for
another electronic gear/cam function, execute the com-
mand where the axis is not the operating axis for the
electronic gear/cam function first. These commands will
be automatically executed in this order even if they are
placed in the reverse order.

Also, if the G code commands for electronic gears/cams
serve as the input and output for each other and the
order cannot be determined, an MPG ratio overflow
error will occur.

GO1 (E31) (Elec-
tronic cam/gear can-
cel function)

In Stop Mode

When the end condition is set to Repeat, the electronic gear
function does not end, so these G codes cannot be executed.

In Pass Mode or In-position Check Off Mode

The electronic gear function can be cancelled by this G-code
command.

GO01 (E31) Register

function

Not related.

The relationships of

described in the following table.

the electronic gear function to control bits and flags are

Bit/Flag name Relationship to electronic gear function
Automatic/Manual If the mode is switched from automatic to manual during elec-
Mode tronic gear function execution, the electronic gear function is

paused. Operation is stopped immediately with no decelera-
tion. Continuous execution is possible if the operating axis is
not moved during the pause.

Forced Block End Bit

Enabled for the electronic gear function. Operation is stopped
immediately with no deceleration. For continuous operation,
the previous operations are all cleared and execution pro-
ceeds again from the present block.

Pause Bit

Enabled for the electronic gear function. Operation is stopped
immediately with no deceleration. Continuous execution is
possible if the operating axis is not moved during the pause.

Servo-unlock Bit

Enabled for the electronic gear function. Operation is stopped
immediately with no deceleration. Continuous execution is not
possible.

Axis Operating Flag

Turns ON during electronic gear execution regardless of input.

Positioning Com-
pleted Flag

Turns OFF during electronic gear execution regardless of
input.

Error Counter Reset
Bit

When turned ON, tasks for that axis are stopped.
When turned OFF, prereading is started again.

Deceleration Stop Bit

Uses up pulses accumulated in the error counter and stops.
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Relationship to External The relationships of the electronic gear function to external I/0 are described
I/0 in the following table.

Relationship to Errors

Relationship to
Parameters

Application Example

Signal name

Relationship to electronic gear function

Limit inputs

Causes a clockwise overtravel or counterclockwise overtravel
error. Operation is stopped immediately with no deceleration.

Emergency stop
input

Causes an emergency stop input error. Operation is stopped
immediately with no deceleration.

Driver alarm input

Causes a driver alarm input error. Operation is stopped imme-
diately with no deceleration.

MPG input

Can be used as electronic gear function G-code command
input.

The relationships of
following table.

the electronic gear function to errors are described in the

Error classification

Relationship to electronic gear function

System errors

When a system error occurs, the electronic gear function is
stopped for all tasks. Operation is stopped immediately with
no deceleration.

Task errors

When a task error occurs, the electronic gear function is
stopped for that task. Operation is stopped immediately with
no deceleration.

Axis errors

When an axis error occurs, the electronic gear function is
stopped in tasks performing operations for that axis. Operation
is stopped immediately with no deceleration.

The relationships of the electronic gear function to parameters are described
in the following table.

Parameter name

Relationship to electronic gear function

MPG/sync encoder

When MPG is set for electronic gear function input, operations
are executed according to this setting.

Minimum unit setting

Not used for control by the electronic gear function.

Pulse rate numerator

Not used for control by the electronic gear function.

Pulse rate denomi-
nator

Not used for control by the electronic gear function.

Software limits

Detects software limit errors during operation if there are limits
set for the axis and if the origin has been determined.

Maximum feed rate

An MPG ratio overflow error occurs if the command speed for
the operating axis exceeds the maximum feed rate.

Backlash compensa-
tion

Backlash compensation is enabled. It is executed according to
the direction of operation for the electronic gear function.

In-position Executes positioning completion checks according to the
operating mode when the electronic cam/gear function cancel
and optional end commands are executed.

Executes positioning completion checks for forced block end,
pause, servo error, and servo-unlock operations regardless of
the operating mode.

NO0O P000 X

NOO1 G54 XO0...ovvvveeeeeeeevieeeen, Presets X axis to 0.

NO002 G63 E31=1000................. Sets operand table from A1000.

NO003 G63 A1000=1

N004 G63 A1001=0
NO005 G63 A1002=0

N006 G63 A1003=1

................... Electronic gear function
................... Input axis = MPG
................... Integrated axis = None
................... Gear ratio numerator = 1

NO07 G63 A1004=10................. Gear ratio denominator = 10

NO008 GO1 X(E31) ...
NO09 G63 A1010=X

................... Operating axis = X axis
.................. Gets present position of X axis.
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Application Precautions
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NO10 G71 NO09/A1010<30........ Waits until present position of X axis reaches

30 or higher.

NO11 G63 A1004=11 ............. Changes gear ratio denominator to 11.

Etc.

(1) When the electronic gear function is executed in Stop Mode, there is no
operation completion, so the axis command for the next block is not exe-
cuted and the program does not end.

(2) Be careful of the execution timing when using G code commands for syn-

chronized control functions in more than one task. There is only one E
register, E31, that is used in the G code commands for synchronized con-
trol functions. When specifying the first position data address, be sure
that another address is not being specified in E31 in another task. Inter-
locking between tasks will be necessary.
Also, when in Stop Mode, operand table values indirectly referenced by
register E31 for the GO1 operating axis (E31) must be held until the elec-
tronic gear function begins operating. When in Pass Mode or In-position
Check Off Mode, hold the values until operation moves to the next block
after the electronic gear function.

* The electronic gear function and the electronic cam function cannot be
simultaneously executed for the same operating axis. One of them must
be ended using the electronic cam/gear cancel function (CANCEL).

* When using customized functions other than synchronized control func-
tions (i.e., the memory link, linked traverse, or high-speed general-pur-
pose output functions), make sure that the position data for the respective
functions in the operand table do not overlap. For information on position
data for customized functions, refer to Appendix A.

* There may be cases where operations by input axes and integrated axes
do not function normally. For detalils, refer to Appendix B.

* Input axis speed (high and low) must be checked to ensure that operating
axis speed does not exceed the maximum feed rate.

* When an MPG or axis feedback (encoder) is used for the input axis, input
axis oscillation may affect the operating axis. If backlash compensation is
set for the operating axis, oscillation will occur in the backlash compensa-
tion range. The larger the backlash, the greater the oscillation becomes.

It is recommended that a higher resolution encoder be used for the input axis

than for the operating axis.

* The gear ratio (numerator and denominator) must be set in pulses. Even if
the unit is set to millimeters, degrees, or inches in the parameters, the val-
ues must be converted to pulse units for the gear ratio numerator (output)
and gear ratio denominator (input) in the electronic gear function's oper-
and table.

If the master axis and slave axis are switched and then the slave axis is
operated by the electronic gear function with respect to the master axis
encoder, the servomotor's present position will always have an error of
several pulses, and the calculation of the travel distance will gradually
deviate. This will require separate programming for position compensa-
tion.

* When the electronic gear function is executed, the override function for
the operating axis is disabled.
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1-12-2-2 Electronic Cam Function (CAMBOX)

Overview

Block Diagrams

Sync Encoder Input

MC Unit

This function moves an operating axis in sync with the specified input axis
according to a cam table (i.e., a table that sets the relationship between input
axis positions and the operating axis positions). The operation is similar to
that of the cam mechanism of a machine.

For the input axis, a sync encoder input, MPG input, encoder feedback input
(X, Y, Z, or U), virtual axis present position, or real axis position command
value (X, Y, Z, or U) can be specified.

Input axis Operating axis
o Virtual axis present ® o Feed axis

position o 3 o Cutter position,
¢ Real axis position g ete.

command value <
¢ Real axis encoder |::> IS |::>

feedback input o)
e MPG or sync encoder o)

input -

Input axis

The cam table can be used for either reciprocating cam operation (with the
same stroke ratio for 0° and 360°) or feed cam operation (with different stroke
ratios for 0° and 360°).

It is possible to integrate other axes (i.e., other than the input axis and operat-
ing axis) to the axis that is being operated by the cam table. This enables
position compensation according to other axis positions.

2
Input axis —| & ﬂ >
g o
o3 _ Integra-
Input axis tion _—» Operating axis
process-
Integrated axis p N9

Note: The input axis, operating axis, and integrated axis must all be different axes.

Encoder Input

MC Unit

G-language program

Electronic

Electronic|

[

Position
commands

> I/C?Q
Position Posit
commands osition
Error ommands
-
Counter
+ counter counter
+
converter D/A D/A
converter

converter

Sync encoder

Driver

Speed Speed Speed
references references references
A 4
Driver Driver

Encoder
feedback
Motor 1
Motor Motor
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Virtual Axis Position Command Input Real Axis Position Command Input

G-language program

MC Unit
MC Unit
Grlanguage program| yjiryyq|
is i Position
axis input [ Electroniq Pasion ostion
Electronic 3 commands

Position
commands
Virtual axis
(present

I

" cam
Position I
commands /[a\ Error -
rror counter
counter *

T il counter converter
1 i converter]
oy
[——
H converter
-1
AN
' K Speed Speed
= Speed references v references
references Driver Driver
. Encoder
Driver feedback
(5 Motor 67 Motor

Motor

Overall Block

Position >,
»,.| Electronic ca Command ntegration » Driver X
MPG E— value X processing »>
See detailed
diagram below.
Sync encoder ———PHMultiplication
Command > Integration » DriverY
value Y processing » Driver
Encoder X  — Multiplicatio
— P | ograt
A Integration ]
EncoderY — — Multiplication| SaOILTemZand progerssling » DriverZ
EncoderZ — Multiplication——
Command Integration » Driver U
valueU /... .Jp| Processing v
EncoderU  — Multiplicationf——|
Operating axes* Integrated axes*

Command /_|
value X
Command /__|
value Y
Command /_|
value Z

Input axes™

|

Note: *The items indicated by asterisks* can be set with this function. It is not possible,
however, to set the same axis as an input axis, operating axis, and integrated axis.
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Electronic Cam Diagram

Position Start. . Cam angle Cam data Cam stroke » Position
] condition calculation reception conversion
—» check P
Inbputlatxis Cam
So:ﬁign‘i position table*
Cam rotation
Operating distance*
axis phase-Z
leading edge*
Operating
axis general
input leading
edge*
Start condition*
*The items indicated by asterisks* can be set with this function.
Settings 1) With the IOWR instruction, enable using the synchronized control functions

1) Selecting the
Customized Functions

2) Programming in G

Language

Format

Operand

Note

of the customized functions, and then 2) with the G language, specify GO1 for
register E31 to execute.

With the IOWR instruction, turn ON customized function selection bit 04 and
write the data to the MC Unit.

With GO1 (LINEAR INTERPOLATION), specify register E31 and execute the
operating axis (E31). Set 2 at the beginning of the operand table specified by
register E31. In the operand table, set the distance for one rotation of the input
axis (360°), the operating axis stroke width, the cam angle and stroke ratio set
for the cam table (720 max.), etc.

GO1 <operating axis> (E31)

If any other operands are used, linear interpolation will be performed in the
normal way for GO1.

Operating axis

First address of operand
table

Axis

(E31)

C|N| <[ X

An error (number out of range) will occur if the sum of the first number in the
operand table plus the size of the operand table exceeds 1999.
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Operand Table

Data name

Data range

Unit

Description

First address Function number

2

Note Integers only

Specifies the function number.
Electronic cam function: 2

+1 Input axis

1st digit
0: MPG
1: X

Ron
CN<

2nd digit
0: Encoder

1: Position com-
mand value

Note Integers only

Specifies the input axis for the elec-
tronic cam function. Either the encoder
or position command values can be
specified.

References the speed (p/2 ms) in each
control cycle (2 ms) and is not affected
by other input axis attributes (origin sta-
tus, errors, etc.). With input axis back-
lash compensation, there is no effect if
the position command value is used,
but there is if an encoder is used.

Note

1. MPG position command values can-
not be set.

2. The same axis as the operating axis
and integrated axis cannot be speci-
fied.

3. An axis from a separate task can be
specified.

+2 Integrated axis

w20
N<XZ

4:U

Note Integers only

Specifies the axis (position command
values) for adding outputs to electronic
cam function outputs.

References the speed (p/2 ms) in each
control cycle (2 ms) and is not affected
by other integrated axis attributes (ori-
gin status, errors, backlash compensa-
tion, etc.).

Note

1. The same axis as the operating axis
and input axis cannot be specified.

2. An axis from a separate task can be
specified.

+3 Stroke width

0 to 39,999,999

+4 Cam rotation dis-
tance

0.0001 to
39,999,999

+5 Cam start position

0 to 39,999,999

Pulses

mm

deg

inch

(See note 1.)

Specifies the operating axis stroke
width (i.e., the operating axis travel dis-
tance per cam rotation).

This value will be the standard for the
cam table data (stroke ratio).

Specifies the distance of a single rota-
tion (360°) of the input axis.

Sets the position to which the operating
axis is to move using the input axis
position. This is the parameter that
shifts the cam table phase. When cam
operation is started, the operation
begins from the angle in the cam table
that corresponds to this position.

Note A value smaller than the cam
rotation distance must be set.
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Data name Data range Unit Description
+6 Start/end conditions | 1st digit: Start condi- | --- Start condition: Specifies the electronic
Latch tion cam operation's start condition (trig-
Input position 0: None ger). It MPG is used for the input axis,
Repeat 1: Input axis position the input axis position cannot be speci-

2: General-purpose fied for the start condition.

input leading edge If the phase Z input is specified, the

3: Phase-Z leading input for the axis to latch will be moni-

edge tored.

2nd digit: End condi- If a general-purpose input is specified,

tion the input for the axis number corre-

0: 1 rotation only sponding to the axis to latch (X to U

1: Repeat correspond to 1 to 4, respectively) will
be monitored.

Note Integers only End condition: Specifies whether elec-
tronic cam operations are to end after
one rotation or be repeated with no
limit.

+7 Input axis position 139,999,999 Pulses Specifies the input axis position for
mm starting cam operation when the input
deg axis position is the start/end condition.
inch Electronic cam operation starts when
(See note.) the position set here is crossed.

Note If O is set, the electronic cam
function does not operate even if
the input axis starts from 0. In
that case, set the start/end con-
ditions to None (0).

+8 Cam table size 210 720 Points The cam table size is specified in
Note | | points. A set consisting of a cam angle
ote ”‘egefs only and stroke ratio is counted as one
Per axis (See point.
note 2.)
+9 Cam table data n 0.0000 to 360.0000 |Deg Specifies the input axis position, in
(cam angle) increasing order, from 0° to 360°.
(Identical values are not possible.)The
beginning of the table must be 0°, and
the end of the table must be 360°.
+10 Cam table data n 0.0000 to Factor Specifies the cam axis position as a
(stroke ratio) +3999.9999 percentage of the input axis position.
The normal range is from O to £1.
+11 From here on, the descriptions are the same as for +9 and +10 according to the cam table size, alter-
+12 and higher nating between cam angle and stroke ratio.

Note

(1) For version-1 MC Units, units are determined according to the parame-
ters. MPG can be pulses only.

(2) Up to 720 points can be set per axis. Their use, however, is limited by the
position data capacity.

e Values in this operand table are not reflected in real time (i.e., they are

reflected only when first executed).

* Hold the values in this operand table according to the following timing.

a.

b.

In Stop Mode: Until electronic cam operation begins. (If a start condi-

tion is set, wait for the start condition.)

In Pass Mode or In-position Check Off Mode: Until the electronic cam

function advances to the next block.
* An error (number out of range) will occur if a value outside of the range

shown in the above table is set, or if a value that cannot be specified is
set.

Note An error will occur if a non-integer is specified for integer-only data.
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Operation Specifications

Start/End Condition

70

¢ An overflow error will occur if the stroke width is not within a range of 0 to
7FFF FFFF hex after being converted to pulse units at the operating axis
pulse rate.

* An overflow error will occur if the cam rotation distance is not within a
range of 1 to 3FFF FFFF hex after being converted to pulse units at the
input axis pulse rate.

* The settable resolution in the cam table is 1/10,000 for input axis phases.
A maximum of 720 points can be set.

* An overflow error will occur if the input axis position is not within a range
of C000 0001 to 3FFF FFFF hex after being converted to pulse units at
the input axis pulse rate.

* An error (number out of range) will occur if a stroke width converted to
pulse units and multiplied by the stroke ratio is not within a range of C000
0001 to 3FFF FFFF hex.

* A traverse continuation error will occur if a cycle start is executed after
operation has been stopped by a driver alarm during electronic cam oper-
ation.

Starting and stopping the electronic cam function depends on the conditions
that are set.

Start Condition

Not specified.

Electronic cam operation begins immediately after the electronic cam function
is executed (or after the preceding axis operation is completed when preread-
ing is executed).

Input Axis Position

Electronic cam operation is started when the position specified by the input
axis position is crossed. The input axis setting determines whether the com-
mand position or the present position (encoder) is used. The object of com-
parison is only the present position or command position display, and it is
unrelated to other input axis attributes (such as no origin and unlimited axes).

Latch

Electronic cam operation starts with the leading edge of the specified general-
purpose input or phase-Z input. When an encoder is used for the input axis,
hardware can be used to obtain an accurate starting position.

End Condition

One Rotation Only

Operation ends after one rotation (i.e., when the 0° position is reached) in
either direction. The operating axis is stopped at the 0° position of the input
axis and overtraveling distance will not be output.

Repeated

Operation is repeated with no limit, until an electronic cam/gear cancel, forced
block end, or optional end is executed.
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Starting Position for the
Electronic Cam Function

The electronic cam function operates with relative movement taking the start-
ing position as the basis. Before executing the electronic cam function, adjust
the input axis and operating axis positions.

When repeating is set for the end condition, the function operates with relative
movement even when the 0° position is crossed. Therefore, feed cam opera-
tion is used if the stroke ratio is different for cam angles 0° and 360°. (See the
diagrams below.)

A

Reciprocating cam operation
When the stroke ratio is the same for 0° and 360° When the stroke ratio is different for 0° and 360°

Operating axis

|
Feed cam operation

Operating axis

Stroke ratio width
*Stroke amount I

Starting position

A
Cam rotation
distance
“—r
Cam rotation
distance
“—>
Stroke ratio width
*Stroke amount I
Starting position
!
» ! »
Ll Ll
Starting position Input axis Starting position Input axis

Cam Processing

The following calculations are made every 2 ms in the servo cycle to deter-
mine the output.

Unlimited Axis Processing for the Input Axis

The input axis travel distance (p/ms) is added to the cam present position. If
the cam present position (p) exceeds the cam rotation distance (p), it is
reduced to within the rotation distance and the number of rotations is found.

Cam Angle

The cam angle (value in degrees x 10,000) is found.

Cam angle [value in degrees x 10,000] = (Cam present position [p] x
3,600,000 / Cam rotation distance [p])
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Note

Relationships to Other G
Codes
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Stroke Ratio Extraction

The cam angle is taken as a search key, and a dichotomizing search is made
of the cam table. If there is matching data, the stroke ratio is obtained.

If there is no matching data in the cam table, an interpolation value is found
from the previous and subsequent data. The following equation is used to cal-
culate the interpolation value.

y =(y2 - y1) x (x — x1)/(x2 — x1) + y1

The division results are truncated.

x is the present cam angle (value in degrees x 10,000), and y is the target
stroke ratio (factor x 10,000).

x1 is the previous cam angle (value in degrees x 10,000) in the cam table.

x2 is the subsequent cam angle (value in degrees x 10,000) in the cam table.
y1 is the previous stroke ratio (factor x 10,000) in the cam table.

y2 is the subsequent stroke ratio (factor x 10,000) in the cam table.

Operating Axis Position

The relative position of the operating axis is found.

Operating axis relative position [p] = +tStroke width [p] x Stroke ratio
[Factor x 10,000]/ 10,000

Operating Axis Speed

The operating axis speed is found.

Operating axis speed [p/2 ms] = Operating axis relative position [p] —
Previous operating axis relative position [p]

When rotations occur with unlimited axis processing (A) for the input axis, the
following is added and feed cam operation is used.

Cam angle 360° stroke ratio x stroke width [p] — Cam angle 0° stroke
ratio x stroke width [p] x Rotation speed

The relationships of the electronic cam function to other G codes are
described in the following table. For information on G codes, refer to the SEC-
TION 7 G-language Programming.

G code Relationship to electronic cam function
G00/G26/G27/G28/ |In Stop Mode
G30/G31 When repeat is set as the end condition, the electronic cam
G01/G02/G03/G32 | operation does not end, so these G codes cannot be exe-
G04/G29/G54/G79 | cuted-

Independent instruc-
tions, MOOO to M999

D000 to D255

In Pass Mode or In-position Check Off Mode

If any of these G codes is executed while electronic cam func-
tion is being preread, execution will wait until the electronic
cam function is ended.

G17/G18/G19/G20/ |None
G21/G22
G50/G51/G53 Not related. The electronic cam function is unrelated to the

coordinate system.

G60/G63 None

G69 Parameters changed by G69 are also valid for the electronic
cam function. If G69 is executed while the electronic cam
function is being preread in Pass Mode or In-position Check
Off Mode, changes by G69 are reflected immediately.

G70/G71/G72/G73 |None
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Relationship to Bits/Flags

G code Relationship to electronic cam function
G74/G75/G76 Enabled for electronic cam function. G75 is disabled, however,
for continuous operation after an error occurs when an oper-
and is specified.
G90/G9I1 None. The electronic cam function is unrelated to the coordi-

nate system.

GO01 (E31) (Elec-
tronic gear or elec-
tronic cam)

In Stop Mode

When the electronic gear function is executed or when
“repeat” is set as the starting/ending condition for the elec-
tronic cam function, the next block is not executed.

In Pass Mode or In-position Check Off Mode

A second block can be preread and executed for the same
operating axis, and operation proceeds to the next block. If a
third electronic gear function or electronic cam function is exe-
cuted for the same operating axis, the operation waits for the
first electronic gear function or electronic cam function to be
completed.

Note If the input axis or integrated axis for the electronic
gear/cam function is used as the operating axis for
another electronic gear/cam function, execute the com-
mand where the axis is not the operating axis for the
electronic gear/cam function first. These commands will
be automatically executed in this order even if they are
placed in the reverse order.

Also, if the G code commands for electronic gears/cams
serve as the input and output for each other and the
order cannot be determined, an MPG ratio overflow
error will occur.

GO1 (E31) (Elec-
tronic cam/gear can-
cel)

In Stop Mode

When repeat is set as the end condition, the electronic cam
operation does not end, so these G codes cannot be exe-
cuted.

In Pass Mode or In-position Check Off Mode

The electronic cam function can be cancelled by this G-code
command.

GO01 (E31) (Register
function)

Not related.

The relationships of

the electronic cam function to control bits and flags are

described in the following table.

Bit name Relationship to electronic cam function
Automatic/Manual If the mode is switched from automatic to manual during elec-
Mode tronic cam function execution, the electronic cam function is

paused. Operation is stopped immediately, with no decelera-
tion. Continuous execution is possible if the operating axis is
not moved during the pause.

Forced Block End Bit

Enabled for the electronic cam function. Operation is stopped
immediately with no deceleration. For continuous operation,
the previous operations are all cleared and execution pro-
ceeds again from the present block.

Pause Bit

Enabled for the electronic cam function. Operation is stopped
immediately with no deceleration. Continuous execution is
possible if the operating axis is not moved during the pause.

Servo-unlock Bit

Enabled for the electronic cam function. Operation is stopped
immediately with no deceleration. Continuous execution is not
possible.

Axis Operating Flag

Turns ON during electronic cam execution regardless of

inputs.
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Relationship to External
/0

Relationship to Errors

Relationship to
Parameters

74

Bit name Relationship to electronic cam function
Positioning Com- Turns OFF during electronic cam execution regardless of
pleted Flag inputs.

Deceleration Stop Bit | Uses up pulses accumulated in the error counter and stops.

The relationships of the electronic cam function to external I/O are described

in the following table.

Signal name

Relationship to electronic cam function

General-purpose
inputs

Can be used as start condition.

Phase-Z input

Can be used as start condition.

Limit inputs

Causes a clockwise overtravel or counterclockwise overtravel
error. Operation is stopped immediately with no deceleration.

Emergency stop
input

Causes an emergency stop input error. Operation is stopped
immediately with no deceleration.

Driver alarm input

Causes a driver alarm input error. Operation is stopped imme-
diately with no deceleration.

MPG input

Can be used as electronic cam function G-code command
input.

Error counter reset

When turned ON, operation is stopped for all tasks that
include that axis. When turned OFF, prereading is started
again.

The relationships of the electronic cam function to errors are described in the

following table.

Error classification

Relationship to electronic cam function

System errors

When a system error occurs, the electronic cam function is
stopped for all tasks. Operation is stopped immediately with
no deceleration.

Task errors

When a task error occurs, the electronic cam function is
stopped for that task. Operation is stopped immediately with
no deceleration.

Axis errors

When an axis error occurs, the electronic cam function is
stopped in tasks performing operations for that axis. Operation
is stopped immediately with no deceleration.

The relationships of the electronic cam function to parameters are described

in the following table.

Parameter name

Relationship to electronic cam function

MPG/sync encoder

When MPG is set for electronic cam function inputs, opera-
tions are executed according to this setting.

Minimum unit setting

Not used for control by the electronic cam function.

Pulse rate numera-
tor/denominator

Used when data for the input axis and the operating axis that
is specified in mm units is to be converted to pulse units.

Software limits

Detects software limit errors during operation if there are limits
set for the axis and if the origin has been determined.

Maximum feed rate

An MPG ratio overflow error occurs if the command speed for
the operating axis exceeds the maximum feed rate.

Backlash compensa-
tion

Backlash compensation is enabled. It is executed according to
the direction of operation for the electronic cam function.

In-position

Executes positioning completion checks according to the
operating mode when the electronic cam/gear function cancel
and optional end commands are executed.

Executes positioning completion checks for forced block end,

pause, servo error, and servo-unlock operations regardless of
the operating mode.
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Application Example

Programming Example

The following example shows the operation of sample G-language program-
ming.

G-language Programming

NOO0O0 P000 X
NO001 G63 E31=1000................. Sets operand table from A1000.
NO02 G63 A1000=2................... Electronic cam function
NO03 G63 A1001=2..........ccn...n. Input axis: Y axis encoder
NO004 G63 A1002=0................... Integrated axis: None
NO005 G63 A1003=100............... Stroke width: 100 (Unit: Operating axis X
unit)
NO06 G63 A1004=720............... Cam 1 rotation distance: 720 (Unit: Input
axis Y unit)
NO007 G63 A1005=180............... Cam starting position: 180 (Unit: Input axis Y
unit)
NO08 G63 A1006=12................. Start/end condition: 12 (Start at general-pur-
pose input leading edge, repeat)
NO09 G63 A1008=3................... Cam table size: 3
NO10 G63 A1009=0................... Cam table data 1 (Cam angle): 0°
NO11 G63 A1010=0.125............ Cam table data 1 (Stroke ratio): 0.125
NO12 G63 A1011=180............... Cam table data 2 (Cam angle): 180°
N013 G63 A1012=0.625............ Cam table data 2 (Stroke ratio): 0.625
NO14 G63 A1013=360............... Cam table data 3 (Cam angle): 360°
NO15 G63 A1014=0.125............ Cam table data 3 (Stroke ratio): 0.125
NO16 GO1 X(E31) ..covvviiereennen. Operating axis: X axis
Cam Curves
Horizontal lines: Cam axis position
Vertical lines: Stroke axis position
0.625
62.5 mm
0.375
37.5 mm
0.125
12.5 mm
0° 90° 180°  270°  360°
Omm 180 mm 360 mm 540 mm 720 mm
Cam table
The black dots represent the points set in the cam table.
The MC Unit executes interpolation with straight lines
from 0° to 360°. In this example, the stroke ratios are the
same for 0° and 360°, so reciprocating cam operation is
performed.
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Application
Precautions
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Note

Output Waveforms

Cam aKis Y relative travel distance

Inputs {720 mm Operation

(1) The leading edge of general-purpose
540 mm input 2 is awaited.

(2) With the leading edge of general-
purpose input 2, the input axis (Y

360 mm axis) travel amount for 2 ms is taken
as the input, and the cam angle is
found. The initial cam position is 180
180 mm (90°) as specified in A1005.

(3) The operating axis (X axis) position is
0mm found from the cam curve according

; to the cam angle.
Outputs | Stroke axis X Time ‘ |
speed (4) The difference from the previous

h operating axis (X axis) is output.

v

(5) "Repeat" is specified, so the operation
is repeated limitlessly.

Time

(1) When “repeat” is specified as the start/end condition for the electronic
cam function in Stop Mode, the axis operation command for the next
block is not executed and the program does not end.

(2) Be careful of the execution timing when using G code commands for syn-
chronized control functions in more than one task. There is only one E
register, E31, that is used in the G code commands for synchronized con-
trol functions. When specifying the first position data address, be sure
that another address is not being specified in E31 in another task. Inter-
locking between tasks will be necessary.

Also, when in Stop Mode, operand table values indirectly referenced by
register E31 for the GO1 operating axis (E31) must be held until the elec-
tronic cam function begins operating. When in Pass Mode or In-position
Check Off Mode, hold the values until the electronic cam operation starts.

* The electronic gear function and the electronic cam function cannot be
simultaneously executed for the same operating axis. One of them must
be ended by means of the electronic cam/gear cancel function (CAN-
CEL).

* When using customized functions other than synchronized control func-
tions (i.e., the memory link, linked traverse, or high-speed general-pur-
pose output functions), make sure that the position data for the respective
functions in the operand table do not overlap. For information on position
data for customized functions, refer to Appendix A.

* Input axis speed (high and low) must be checked to ensure that operating
axis speed does not exceed the maximum feed rate. If the operating axis
speed exceeds the maximum feed rate, take measures such as increas-
ing the cam angle resolution or lengthening the cam rotation distance.

* There may be cases where operations by input axes and integrated axes
do not function normally. For detalils, refer to Appendix B.



Overview of Version 1 Upgrades Section 1-12

Supplementary
Description of Operand
Table

Precautions when
Creating Cam Waveforms

Stroke width <

* When an MPG or axis feedback (encoder) is used for the input axis, input
axis oscillation may affect the operating axis. If backlash compensation is
set for the operating axis, oscillation will occur in the backlash compensa-
tion range. The larger the backlash, the greater the oscillation becomes.

Note Itis recommended that a higher resolution encoder be used for the
input axis than for the operating axis.

* If the electronic gear function and the electronic cam function are used
one after the other, the speed must be reduced to zero between them.

¢ If the master axis and slave axis are switched and then the slave axis is
operated by the electronic cam function with respect to the master axis
encoder, the servomotor's present position will always have an error of
several pulses, and the calculation of the travel distance will gradually
deviate. This will require separate programming for position compensa-
tion.

* When the electronic cam function is executed, the override function for
the operating axis is disabled.

Cam starting position = Cam starting angle + 360° x Cam rotation distance

The cam starting angle is the angle for starting cam operation within the cam
rotation range.

Operating axis
Pulses, mm,
deg, inch

A

Created by cam table.

This point is taken
as operating axis
relative position 0.

b

Cam starting position
(cam starting angle)

Input axis position .
- » Input axis

Pulses, mm
deg, inch

i Cam rotation distance (cam rotation angle) %

< >

If the operating speeds are different for the cam axis and the stroke axis, the
cam table size must be increased in order to provide a smooth acceleration/
deceleration curve. (Make the cam tables detailed.)

The points in the cam table are represented by the black dots in the following
graph.
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In the acceleration and deceleration areas (with operation at different rates of
speed for the cam axis and stroke axis), make the cam table as detailed as
possible. In a constant speed area (with operation at a fixed speed for the cam
axis and stroke axis), one entry can be made at each end of the constant
speed area.

Stroke axis position
A

Deceleration area

Constant speed area

Acceleration
area

» Cam axis position

Stroke axis speed
A

v

0 Time

1-12-2-3 Electronic Cam/Gear Cancel Function (CANCEL)

Overview

Settings

1) Selecting the
Customized Functions

2) Programming in G
Language

Note

78

This function is used to cancel an electronic cam or electronic gear that is
either currently operating or has been preread. It is executed in the G-lan-
guage program.

1) With the IOWR instruction, enable using the synchronized control functions
of the customized functions, and then 2) with the G language, specify GO1 for
register E31 to execute.

With the IOWR instruction, turn ON customized function selection bit 04 and
write the data to the MC Unit.

Format
GO01 <axis to cancel>(E31)

If any other operands are used, linear interpolation will be performed in the
normal way for GO1.

Operands
Axis to cancel
Axis First address of operand
table
X (E31)
Y
Y4
U

An error (number out of range) will occur if 1999 is specified as the first
address of the operand table.
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Operand Table

Data name Data range Unit Description
First address Function number 3 - Specifies the function number.
Note Integers only Electronic cam/gear cancel function: 3
+1 Clear designation 0: Current operation | --- The current operation is canceled if 0 is
1: Preread buffer specified. The operation in the preread
buffer is canceled if 1 is specified.

Application Method

Note

Operation Specifications

Function

Relationship to Other G
Codes

An error will occur (number out of range) if any value not specified above is
given for the clear designation.

Before canceling an electronic cam or gear with this function, always use G63
(SUBSTITUTION) to switch to the position data address that will be directly
specified by register E31, set the beginning of the operand table to 3, specify
the clear designation, and then execute GO1 <axis to cancel> (E31).

When executing an electronic gear in Stop Mode or when the start/end condi-
tion for an electron cam is set to “repeat,” the axis operation command for the
next block will not be executed and the program will not end. To execute the
axis operation command in the next block, execute the electronic gear in Pass
Mode or execute an electronic cam with the start/end condition set to “repeat,’
and then execute the G code command to cancel the electronic cam/gear to
end the electronic cam/gear function.

This function ends an electronic gear or electronic cam for the specified axis
and moves to the next block. Either the current operation or the one in the pre-
read buffer can be canceled. The current operation is canceled if O is speci-
fied. The operation in the preread buffer is canceled if 1 is specified. If the
operation to be canceled is not specified, nothing will be executed.

The accumulated pulses in the error counter for the electronic gear/cam that
was canceled will be consumed and the operation will stop. If a G code com-
mand is executed to cancel an electronic cam/gear that is being executed
when a G01, G02, G03, or G32 command has been preread, the electronic
gear/cam will be canceled after completion of the GO1, G02, G03, or G32
command.

The relationships of the electronic gear/cam cancel function to other G codes
are described in the following table.

G code Relationship to electronic gear/cam cancel function

G00/G26/G27/G28/ |None
G30/G31

G01/G02/G03/G32

G04/G29/G54/G79

G10/G11/G13 Advances to the next block regardless of the operating mode.

G17/G18/G19/G20/ |None
G21/G22

G50/G51/G53

G60/G63

G69

G70/G71/G72/G73

G74/G75/G76 Effective for the electronic gear/cam cancel function too.
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Relationship to Bits/Flags

Application
Precautions

Application Example

G code Relationship to electronic gear/cam cancel function
G90/G9I1 None
GO01 (E31) (elec- Canceled by the electronic gear/cam cancel function.
tronic gear/cam func-
tion)

The relationships of the electronic gear/cam cancel function to control bits and
flags are described in the following table.

Bit/Flag name Relationship to electronic gear/cam cancel function

Forced Block End Bit | The blocks before and after the electronic gear/cam cancel
function will be paused, but the G code command for the elec-

tronic gear/cam cancel function itself will not be ended.

Be careful of the execution timing when using G code commands for synchro-
nized control functions in more than one task. There is only one E register,
E31, that is used in the G code commands for synchronized control functions.
When specifying the first position data address, be sure that another address
is not being specified in E31 in another task. Interlocking between tasks will
be necessary.

NOOO P0O00 X

NO0O1 G54 X0

NO002 G63 E31=1000 ................. Sets operand table from A1000.

NOO3 G63 A1000=1 ......cceeruennee Electronic gear function

NO004 G63 A1001=0 ......ceeerurennee Input axis = MPG

NOO5 G63 A1002=0 .........cueeee. Integrated axis = None

NO006 G63 A1003=1 .....cceeerueennee Gear ratio numerator = 1

NO07 G63 A1004=10 .......c....... Gear ratio denominator = 10

NO08 GO1 X(E31)..ccevveeviieeeenns Operating axis = X axis

NO009 G63 A1010=X......cccvvvrenee Gets present position of X axis.

NO10 G71 NO09/A1010<20........ Waits until X axis is 20.

NO11 G63 E31=1010 ................. Gets operands from A1010.

NO12 G63 A1010=3 ......ceerrureene Electronic gear/cam cancel operation

NO13 G63 A1011=0 .....ceerrneennee Specifies electronic gear/cam cancel func-
tion for current operation.

NO14 GO1 X(E31)..ccvvveiiiieeenns Executes electronic gear/cam cancel func-
tion for X axis.

NO15 G79

1-12-2-4 Register Function (REGIST) (Hardware Latch of Present Position)

Overview

80

This function stores the present value of an axis at a position data address in
the MC Unit on the rising edge of a specified external signal (i.e., a general-
purpose input or phase Z). It is executed in the G-language program.

Hardware is used to latch and record the present position to enable highly
accurate compensation. This function can thus be used for accurate position
compensation, e.g., using marks printed on film.



Overview of Version 1 Upgrades

Section 1-12

Settings

1) Selecting the
Customized Functions

2) Programming in G

Language

Present position

A

—

v

Time

External input |

> Present position stored at position data address

1) With the IOWR instruction, enable using the synchronized control functions
of the customized functions, and then 2) with the G language, specify GO1 for
register E31 to execute.

With the IOWR instruction, turn ON customized function selection bit 04 and

write the data to the MC Unit.
GO01 <axis to latch> (E31)

Note If any other operands are used, linear interpolation will be performed in the
normal way for GO1.

Operands
Axis to latch
Axis First address of operand
table

X (E31)

Y

z

U

An error (number out of range) will occur if the specified first address of the
operand table is greater than 1996.

Operand Table

Data name

Data range

Unit

Description

First address

Function number

4

Note Integers only

- Specifies the function number.
Register function: 4

condition to be met
1: Latch completed

+1 Latch condition Latch condition Specifies the condition for latching.
1: Rising edge of If the phase Z input is specified, the
general-purpose input for the axis to latch will be moni-
input tored.
2: Rising edge of If a general-purpose input is specified,
phase Z the input for the axis number corre-
sponding to the axis to latch (X to U
Note Integers only correspond to 1 to 4, respectively) will
be monitored.
+2 Position data 0to 1999 - Specifies the address of the position
address for latched N | | data where the latched present value is
present position ote Integers only to be stored.
+3 Latch status 0: Waiting for latch | --- Indicates whether the latch has been

completed.

The status is set in the Unit when the G
code command for the register function
is executed and when the latch occurs.
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Operation Specifications

Function

An error will occur (number out of range) if any value not specified above
is given for any data setting except for the latch status, which is not
checked.

An error will occur (number out of range) if the function number is greater
than 4.

When the latch condition is met, the present position of the latch axis
(encoder) is latched in hardware and stored in the specified position data.
The latch status can be used to determine when the position has been
latched. Only the latch trigger is activated, so the operation advances to
the next block immediately after execution.

Latching is possible by meeting the latch condition even if program execu-
tion is stopped. The G code command for the latch function is ended
when any of the following three conditions are met.

¢ The latch has been completed.
e Execution of the G79 command has been completed.
e Execution starts from the beginning of the program.

If the same axis and same condition are used for two different G code
commands for the register function, the G code command for the register
function executed first will be overwritten by the second one and only the
second one will be effective. Rising edges of inputs that occur during
switching may not be detected.

Do not used the same input as the latch condition for the register function
for an electronic cam, G31, G28, or a manual origin search while the latch
condition is being monitored for a G code command for the register func-
tion. The rising edge of the input will be detected for only one or the other
of these functions.

Relationship to Other G The relationships of the register function to other G codes are described in the
Codes following table.

G code Relationship to register function

G00/G26/G27/G30 | None

G31 Do not use the same input as the register function. Inputs may

G28 be missed.

G01/G02/G03/G32 |None

G04/G29/G54/G79

G10/G11/G13 Execution will continue to the next block regardless of the

operating mode.

G17/G18/G19/G20/ |None
G21/G22

G50/G51/G53

G60/G63

G69

G70/G71/G72/G73

G74/G75/G76 Can be used for register function

G90/G91 None

GO01 (E31) (elec-
tronic gear function)
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Relationship to Bits/Flags

Relationship to External
/O

Application Example

Application
Precautions

G code

Relationship to register function

GO01 (E31) (elec-
tronic gear/cam can-
cel function)

Register function cannot be canceled.

GO1 (E31) (register

function)

Do not use the same input as the register function. Inputs may
be missed.

The relationships of the register function to control bits and flags are
described in the following table.

Bit/Flag name

Relationship to register function

Forced Block End Bit

The blocks before and after the register function will be
paused, but the G code command for the register function
itself will not be ended.

Origin Search Bit

Do not use the same input as the register function. Inputs may
be missed.

The relationships of the register function to external I/O are described in the

following table.

Bit/Flag name

Relationship to register function

General-purpose
input

Can be used a latch condition.

Phase Z input

Can be used a latch condition.

NOOO P0O0O X

NO001 G63 E31=1000................. Sets operand table from A1000.

N002 G63 A1000=4

NO003 G63 A1001=1

................... Register operation
................... Register condition = General-purpose input

N004 G63 A1002=1005............. Position data address for latched position

N0O5 G63 A1003=0
N006 GO1 X(E31) ...

................... Latch status
................... Latch axis = X axis

NO07 G71 NOO7/A1010! 1 ........ Wait until latch is completed.

Etc.

* Do not use the register function with circular interpolation. The servo
cycle may be delayed, causing the operation time to be extended.

* Be careful of the execution timing when using G code commands for syn-
chronized control functions in more than one task. There is only one E
register, E31, that is used in the G code commands for synchronized con-
trol functions. When specifying the first position data address, be sure that
another address is not being specified in E31 in another task. Interlocking
between tasks will be necessary.
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1-12-2-5 Linked Traverse Function

Overview

This function is used to link and execute G32 (TRAVERSE) programmed in
multiple blocks.

Linking G32 (TRAVERSE) commands with different parameters, such as pitch
(number of winds) and winding width, enables complex winding control opera-
tions, such as changing the pitch for a single workpiece.

Winding (rotating) axis 530 pitch a G32 pitch b
_ A

-5 T

Traverse axis

Acceleration/

Add travel distance for G32 in multiple blocks.

deceleration (Each vertical dotted line is 1 block.) . .
Pk M/D
Rotating axis (X/Y) spemfltﬁf| in system in/firgetj'gc”kag°”
parameters X
Speed A valid.
Speed of F
designation in N
first block is
valid.
>
Time
First block : +1 i+2 R R e Block i+n
Traverse axis (Y/U)
Spee
I I N L .
»
Ll
Time

==

Traverse axis will operate in sync with the
rotating axis according to Y/U designations,
the O designation, and the L designation.

Linked G32 commands are executed in Stop Mode using the speed designa-
tion in the first block with G32. For the rotating axis (X/Y) designations, the
number of windings (rotations) per layer or the pitch can be specified.

Application Example X axis, Unit: degree; Y axis, Unit: mm

84

NO01 G63 A1990=111 Function enabled with pitch specification and
start specification

N002 G63 A1991=540 Start specification = 540 degrees (1.5 rota-
tions)

NO003 G32 X-0.1234 Y1.234 F360 O180 L1Direction of rotation = Negative,
Direction of traverse axis = Posi-
tive
Pitch = 0.1234
Winding width = 1.234mm
Speed = 360 degrees/s (1 rota-
tion/s)

End specification = 180 degrees
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Settings

1) Selecting the
Customized Functions

(0.5 rotation)

Layers = 1

Number of windings per layer =
1.234/0.1234x360 = 3600
degrees (10 rotations)

N004 G32 X-0.2468 Y-2.468 O540 L2....... Direction of rotation = Negative,
Direction of traverse axis = Nega-
tive
Pitch = 0.2468
Winding width = 2.468 mm
End specification = 540 degrees
(1.5 rotations)

Layers =2

Number of windings per layer =
2.468/0.2468%x360 = 3600
degrees (10 rotations)

NOO5 GB3 A1990=0........cervrrrrrrrrrrrrciiierernn Function disabled (From here,
G32 will have normal function.)

Traverse travel distance (Y or U)

Start specification =
Start 540 degrees

NO003 3600
degrees

>

;

N003 180
degrees

NOO3
1.234 mm

N004 3600
degrees

(W

K N004 3600
degrees

N004 540
degrees

i

NO04
2.468 mm
l End

Rotating axis travel distance (X or Z)

1) With the IOWR instruction, enable using the synchronized control functions
of the customized functions, and then 2) program G32 (TRAVERSE) in the G-
language program in multiple blocks and execute them.

With the IOWR instruction, turn ON customized function selection bit 00 and
write the data to the MC Unit.
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2) Programming in G

Language

86

Format
The format is as follows:

Overall format

NOO1 G32 - - - If the linked transverse function is enabled and the same axis

N0O02 G32 . - - and same direction of rotation are specified for G32 commands
in consecutive blocks, up to 100 blocks can be linked for

NO03 G32 - - - execution (excluding comment blocks). All linked blocks are

treated as one block. The F designation and M/D designation in

to the first block are the only ones that are valid. The designations
NO10G32 + - - in the other blocks are invalid.
NO11 G?7?

Note Block numbers are arbitrary. Operands have been omitted.

Internal Instruction Format

G32_X or Z<windings (rotations) per layer/pitch> (See note 1.)
_Y or U<winding width>

_F<rotational speed> (See note 2.)

[_M<M code>][/stopover] (See note 2.)

[_D<D code>][/stopover] (See note 2.)

[_O<end specification>]

_L<layers>

Note (1) When the pitch (i.e., the travel distance of the traverse axis for a 360-de-
gree turn of the rotating axis) can be specified for the X or Z axis, 0 cannot
be specified and the upper limit of the winding width is 745654.
(2) F M, and D are valid only in the first block.
Parameters for Traverse Operation
When the linked traverse function is enabled, position data A1990 to A1993
are used as parameters for the traverse operation. These parameters are
read for the first block with a linked G32 command.
A1990 | Traverse operating mode i
A1991 | Start specification ForXor Y axis
A1992 | Traverse operating mode } )
For Z or U axis
A1993 | Start specification
Traverse Operating Mode Specification (A1990/A1992) Details
Different aspects of the operating mode are specified with the value of each
digit. The decimal place is ignored. An error will occur (number out of range) if
a value that cannot be specified is set.
8 7 6 5 4 3 2 First digit
At90/Aa1992 [® T@  T® [ JT@ [ @ J0 |
Setting name Set values

(1) Customized func- | 0: Disabled (The normal function is performed.)
tion enable 1: Enabled

(2) X/Y specification |0: Specify the number of windings (rotations) of the rotating
method axis per layer (normal setting).
1: Specify the pitch.

(3) With/without start | 0: No start specification
specification 1: Start specification

(4) to (8) Not used.
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Note

Note

Pitch Specifications

The pitch is the travel distance of the traverse axis per 360-degree rotation of
the rotating axis. The travel distance of the rotating axis per layer can be cal-
culated from the winding width and pitch. The unit for the pitch is the same as
that for the traverse axis (Y or U) and it is valid to four decimal places.

Travel distance of rotating axis per layer = [Winding width| + pitch x 360
An error (overflow error) will occur if the pitch is set to 0. The upper limit of the
winding width is 745654.

Example:
Assume there are 100 rotations per layer and a winding width 40 mm.

X axis unit: degrees, Y axis unit: mm

* Specifying the Windings of the Rotating Axis per Layer
G32 X36000 Y40
T
360 degrees times 100 rotations
* Specifying the Pitch
G32 X0.4 Y40
T
If the pitch is 0.4, then, |40| + 0.4 x 360 = 36000

Start Specification (A1991/A1993)

A start specification can be made. An error will occur (number out of range) if
a non-specified value is set.

A1991/A1993 I 0 to 3999 9999 Decimal can be placed anywhere as long as there are no more than 4 decimal places. I

Note

Application Method

Start Specification

If a start specification is made, the traverse axis will stop at the start of linked
G32 operation and the rotating axis will turn for the amount set for the start
specification before starting the traverse axis. (This occurs only before the first
linked block, not before all linked blocks.) The unit for the start specification is
the same as that for the rotating axis (X/Z). If a negative travel distance is
specified, an error will occur (negative rotation specification error) and if 0
travel is specified, operation will be the same as if the start specification had
not been made.

The travel distance for the start specification must be included in the number
of X-axis or Z-axis rotations explained in Restrictions under 7-3-15 G32:
TRAVERSE.

Operation is performed according to the settings. A comparison of operation
to the normal traverse operation in Pass Mode is given in the following table.

Classification

Functionality

Normal traverse operation
in Pass Mode (for reference)

Linked traverse (customized function)

Operands

F designation

Operates according to the first linked block with
G32.

Can be changed for each
block.

Overrides are valid. Overrides are valid.

M/D designations

Can be output from each Operates according to the first linked block with
block. G32

X/Z specifications

Specified as windings (rota- | Can be specified as windings (rotations) per
tions) per layer. layer or as the pitch.

Y/U specifications

Can be changed for each Same.
block.
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Classification

Functionality

Normal traverse operation
in Pass Mode (for reference)

Linked traverse (customized function)

G execution
control

Reading timing of
indirectly specified
data

Read when prereading.

Read for all linked G32 commands when the first
G32 command is executed.

Single block opera-
tion

Blocks executed one at a
time.

All blocks with linked G32 commands executed
together.

Forced Block End Bit

Only block currently being
executed is ended.

Note Ending is placed on
hold for integrated sec-
tions.

All blocks with linked G32 commands ended.

G74

Only block currently being
executed is ended.

Note Ending is placed on
hold for integrated sec-
tions.

All blocks with linked G32 commands ended.

G75

Only the next block is skipped.

All blocks with linked G32 commands skipped.

Link (pass) condition

Executing the next G32 for the
same axis and rotating direc-
tion within the minimum pass
time.

Programming a G32 command for the same axis
and rotating direction in the next block.

Note Comments can be entered.

Maximum number of
links (passes)

No limit.

100 blocks max. (not including comment blocks)

Operating mode

All settings are valid.

Pass operation is possible for
linear interpolation or traverse
operations for the same axis
and rotating direction.

Operation is performed in Stop Mode regardless
of the operating mode (like GOO).

Execution block
number (status)

The preread block number is
given.

The number of the block currently being exe-
cuted is given.

Note If any errors are detected before the start
of operation, the number of the block with
the error is given.

Pause/continue
operation

Continuous execution is pos-
sible, but if the axis is moved
while operation is stopped,
continuous operation cannot
be continued.

Note The request is placed
on hold for integrated
sections.

Continuous execution is possible, but if the axis
is moved while operation is stopped, continuous
operation cannot be continued.

Software limit checks
(traverse axis)

Check when prereading is
performed.

All blocks checked at beginning of linked G32
commands.

Overrides

Read when prereading and
cannot be changed during
operation.

Can be changed in real time except when decel-
erating to target position.
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Classification

Functionality Normal traverse operation

in Pass Mode (for reference)

Linked traverse (customized function)

Waveform Triangular control The acceleration/deceleration | Triangular control is performed for the linked
time is maintained for each G32 commands.
block and the speed is
decreased.

Performance Minimum operating | None 2ms

time per block Note If the time is less than 2 m, an error will

occur (added axis speed exceeded) and
the rotating axis will decelerate to a stop.
The traverse axis will stop after the accu-
mulated pulses have been consumed.
When this error occurs, continuous opera-
tion cannot be continued (a traverse con-
tinuation error will occur).

Note Passing, however, will
not be performed if the
time is the same or
below the minimum
pass time.

Application
Precautions

* The linked traverse function is enabled from when the program is exe-
cuted from the start after the customized functions have been enabled.

* When the rotational speed [p/s] is lower than the traverse axis speed [p/
s]), unevenness can occur in the speed of the traverse axis. Adjust the
pulse rate if unevenness occurs.

1-12-2-6 Memory Link Function

each area.

:{> A1976
A1977
<\':1 A1978
A1979

:{> {A1980
A1981

<):1 A1982
A1983
A1984

::> A1985

Input data area 2

Output data area 3

Input data area 3

Output data area 4

Input data area 4

11

Overview Position data addresses A1970 to A1985 can be allocated to user-specified

addresses in I/0 memory in the CIO, DM, or EM Areas. This reduces the work
required to write ladder programs because this position data is automatically
transferred between the CPU Unit and MC Unit without any special program-
ming.
The data is exchanged at the same time as the CIO Area words allocated to
the MC Unit. Data can also be changed (from MC Unit position data to CPU
Unit only) when positioning with travel distances set with the stopover func-
tion.

Settings

PLC [ MC Unit
ClO, DM Cyelc refresh CtOpied ro tput[A0000 to A1999
) , or A197 stopover outpu to
EM Area <):‘ A1g7? Output data area 1
D A1972 (2) Addresses
\(,Ji{hA%j\;\?gses set A1973 Input data area 1 Setd"ﬁﬁhg'g‘;i’ee
h . an or
ggtt{i%%téor?w.ade <):1 ﬁ} 8;2 Output data area 2 each area. \
separately for

See (2) A1986
to A1989
below for an
explanation.
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Setting Addresses To Be The IOWR instruction is used to set the addresses of the words in the CPU
Refreshed Unit with which to exchange position data. If the operation is completed nor-
mally, the Equals Flag (one of the Conditions Flags) will turn ON and the set-
tings will be enabled. Under the following conditions the operation will not be
completed normally.
* If an intelligent transfer requested immediately before has not been com-
pleted.

* If the Teaching Box is in Enabled Mode or Occupy Mode.

¢ If a number other than 2 is specified as the number of words to be trans-
ferred.

* If the data is out of range.

The other Condition Flags operate the same as for other addresses used for
IORD/IOWR in the MC Unit. (Refer to the Flags on page 210.)

Control data for IOWR R/W Name Structure and description
Area1 | Area 2 | Area 3 | Area 4
1838 |183A |183C |183E |W Output Setting | Set whether to enable output (MC Unit — CPU Unit) and
(6200) |(6202) |(6204) |(6206) Areas 1to 4 the addresses to which to output.
(Position data — S+ s
CPU Unit) 4 N
M M@ e

S: Write destination word address (0000 to FFFF)
S+1: Specifications

(1) Bit 15: I/O Enable Bit

0: Disable 1/0

1: Enable I/O

(2) Bits 4 to 7: Area

0: CIO, 1: DM, 2: EM

(8) Bits 0 to 3: EM bank number (valid only when EM
Area is specified)

0 to C: Bank number

1839 |183B |183D |183F |W Input Destina- | Set whether to enable input (CPU Unit— MC Unit) and
(6201) |(6203) |(6205) |(6207) tion Setting the addresses from which to input.

Areas 110 4 Settings are the same as for output.

(CPU Unit —

Position data)
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A1986 to A1989

When the travel distance specified with the stopover function (M code) has
been reached, the position data address and function enable/disable setting
copied into the output data area are set. This function operates only for the
stopover M code. If a normal M code or a stopover with a D code is specified,
the operation is performed with the normal specifications.

setting

Position data address Name Structure and description
Task 1 | Task 2 | Task 3 | Task 4
A1986 [A1987 |A1988 |A1989 |M code output |When the M code is output with the stopover function, the position

data address and function enable/disable setting copied into the
output data area are set.

Tasks 1 to 4 correspond to output data areas 1 to 4.

| | | |(5)|(4)|(3)|(2)|(1)‘

(5) Enable/Disable Bit
0: Disabled (normal operation)

1: Enabled (When the M code is output with the stopover
function, two words of data from the position specified
with (1) to (4) are set in the corresponding output desti-
nation position data. The M code is not output.)

(1) to (4) Output destination position data address

0000 to 1998

Application Method

1,2,3...

Use the following procedure.

1. Use the IOWR instruction to select the customized functions.

2. Use the IOWR instruction to set the first word for each 1/O area and enable
the memory links. All areas are disabled in the default settings.
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3. Refreshing data is started from the words set in step 2. The data in the MC
Unit will be refreshed at the same time as the other words allocated to the
MC Unit. The data format is given in the following table.

Position data address

Name

Area1 | Area2 | Area3 | Area 4

Structure and description

1970 1974 1978 1982 | Output Data This data is output from the MC Unit (position data) to the CPU
1971 1975 1979 |1983 |[Area Unit (word data).
(Position data — | Each digit in the position data corresponds to one bit in the word
CPU Unit) data. If a digit in the position data is 0, the bit in the word data will
be 0. If the digit is 1 to 9, the bit will be 1. Decimal points are
ignored.
Position data
A+1 ﬁﬁ A —
Digt 8 7 6 5 4 3 2 1 8 7 6 5 4 38 2 1
[as 05 [aa]aa]aa]an]aol @@ [ [® ]G [@[e @] Mm]
CPU Unit (word data) @
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
[ae]as) [aa[a3)[E[dn[do @@ T Ee] e[ @@ @] ()]
1972 1976 |1980 [1984 |Input Area This data is input from the CPU Unit (word data) to the MC Unit
1973 11977 11981 1985 | (CPU Unit—Po- | (Position data).
sition data) Each bit in the word data corresponds to one digit in the position

data. If a bit in the word data is 0, the digit in the position data will
be 0. If a bit in the word data is 1, the digit in the position data will
be 1.

CPU Unit (word data)

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
[ae]as] aafaa]aa[an[cal @ [e) [ e Je Ja e [@ [0 ]

Position data

A+
A A
Digt 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 A
[ae)] (5] a4]13)[(12)

3
°
g
S|
5|
g
g
5|
3|
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4. To overwrite the value in the output data area when the travel distance set
with the stopover function has been reached, set data in A1986 to A1989
(by task) and add the stopover M code to the G code. Any value can be
used for the M code.
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Application Example

Ladder Program

1,2,3... 1. Select the customized functions.

2. Enable the words for the links.

R1

| @BSET Sets 0000 hex in
| #0000 | D0000O to DOOOOS.
D00000
D00005

@IOWR Initializes A1970 and A1971 to 0.
#07B2 For a unit number of 0.

D00000

#00060000

Ownwo

@MOVL Sets CIO 0010.
#8000000A
D00000

@IOWR Start of output area 1.
#1838 | For a unit number of 0.

D00000
#00020000

Ono

@MOV Initializes C0011.
#0000
0011

@MOVL Sets CIO 0011.
#8000000B
D00000

@IOWR Start of input area 1.
#1839 For a unit number of 0.
D00000
#00020000

Ono

(Repeated in the same way for the other areas.)

3. Wait for refreshing. (Wait until the I/O refresh has been performed twice af-
ter 10 ms has passed from execution of IOWR.)

4. Start operation with the G-language program.

G-language Programming
For Task 1, Output Area 1, Input Area 1

NO005 G63 A1970=01010101.............. Output to Output Area 1 (lower 8 bits).
NO006 G63 A1971=10101010............. Output to Output Area 1 (upper 8 bits).
NO12 G63 A1986=11234................... Set to copy A1234 when stopover

M code is output.
NO13 G63 A1234=10101010 Set data to be copied.
NO14 G63 A1235=01010101 Set data to be copied.

NO15 GO0 X10000 M000/X1000........ When X has moved 1000 units, A1970
= A1234 and A1971 = A1235.

NO16 G63 A1986=0........cccceeverrrerrenn. Restores the setting

NO017 G71 NO17/A1972=11110000 ...Branches according to value of Input
Area 1 (lower 8 bits).
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Application
Precautions

* After areas have been enabled using the IOWR instruction (control data =
1838, 183A, 183C, 183E), 0 will be output for the next I/O refresh and the
position data will be output from the following 1/O refresh. If the time from
executing IOWR to the first I/O refresh is less than 10 ms, one more cycle
time may be required.

* After words have been enabled using the IOWR instruction (control data =
1838 to 183F) or after changing the word allocations when other words
were previously enabled, the present values will remain in the words that
were previously refreshed.

* When enabled output data areas (A1970 to A1971, A1974 to A1975,
A1978 to A1979, A1982 to A1983) and word data being refreshed in the
CPU Unit are overwritten, the data will be refreshed during the next 1/0
refresh period.

* When enabled input data areas (A1972 to A1973, A1976 to A1977,
A1980 to A1981, A1984 to A1985) are overwritten, the contents of the
CPU Unit data words will remain unchanged until the next I/O refresh
period.

* Refreshing will continue even when loads (outputs) are turned OFF by the
CPU Unit.

e Complete setting A1986 to A1989 at least 10 ms before the output for the
stopover function. If the output occurs in less than 10 ms, operation will be
performed with the previous values of A1986 to A1989.

1-12-2-7 Resetting M Codes with Program Execution Stopped

Overview

Specifications
Settings
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If this function is enabled, the M Code Reset Bit allocated in the CPU Unit can
be used to reset the M code from the CPU Unit even when program execution
is stopped.

There are no settings required for this function. This function is enabled as
soon as the IOWR instruction is executed to select the customized function.

The following tables show when the M Code Reset Bit is valid.

Function Enabled

During program execution All other times
(Except during
decelerations for pausing
operation)
When outputting Valid Valid
MOO00 to M499 (Except during decelerations
for pausing operation)

Note M code reset standby
status will not be
entered when program
execution is restarted.

When outputting Valid Valid
M500 to M999
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Application
Precautions

Function Not Enabled

During program execution All other times
(Except during
decelerations for pausing

operation)
When outputting Valid Not valid
MOQ0 to M499
When outputting Valid Valid

M500 to M999

The M Code Reset Bit cannot be used during deceleration for pauses after
outputting M0000 to M499 with the stopover function. Turn ON the M Code
Reset Bit after the Program Execution Flag turns OFF.

1-12-2-8 High-speed General-purpose Output Function

Overview

Settings

1) Selecting the
Customized Functions

2) Allocations with A1999

With this function, a general-purpose output (general-purpose outputs 1 to 4)
allocated to a zone (zones 1 to 8) is turned ON when the present position is
within the zone.

The response time for this function is faster than that for Zone Bits 1 to 8
(response time: 2.1 to 4.1 ms).

This function is effective for controlling high-speed outputs during servo oper-
ation. It can be used when a high-speed output is required when the servo
reaches a specific position, e.g., to drop a workpiece at a specific position.
This function can help increase processing accuracy and flexibility.

1) With the IOWR instruction, enable using the high-speed general-purpose
output function of the customized functions, and then 2) use A1999 to allocate
zones 1 to 8 to general-purpose outputs 1 to 4.

With the IOWR instruction, turn ON customized function selection bit 03 and
write the data to the MC Unit.

The numbers of the zone and axis to which general-purpose outputs 1 to 4
are to be synchronized must be specified. This is achieved using position data
A1999. This setting is read when the IOWR instruction is used to select the
customized functions.

Zone settings in the zone parameters are not used for this function.

General-purpose output 4 E General-purpose output 3 E General-purpose output 2 E General-purpose output 1

A1999 | (1)

@ | o ] ol ol @ | o] @ |

(1) Axis number: 0 = X axis, 1 =Y axis, 2 = Z axis, 3 = U axis, 4 to 9 = Invalid
(2) Zone number: 1 to 8 = Zones 1 to 8, 9 = Invalid
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Application Method/Execution Results

Application Method
1,2,3...

Use the following procedure.

1. Set the axis and zone numbers to synchronize with the general-purpose
outputs in A1999.

2. Use the IOWR instruction to select the customized functions.
3. Turn ON the general-purpose output bit (allocated word n, bits 0 to 3).

If the function is enabled, the general-purpose output bit (allocated word n,
bits 0 to 3) will function as the general-purpose output enable bit. This function
produces an output only when the General-purpose Output Bit is turned ON.

General-purpose Output Bit
(Output Bit)

Present position

QOutside zone

Inside

zone

Outside zone

General-purpose output
(/O connector)

Execution Results

Note

Application Example

96

The general-purpose output will turn ON and OFF according to the present
position. The response time is 2.1 to 4.1 ms.

The response time is the time from when the encoder reaches the edge of the
zone until the general-purpose output is turned ON or OFF on the MC Unit.

Set the axis and zone for general-purpose output as shown in the following

table.
General-purpose | General-purpose | General-purpose | General-purpose
output 4 output 3 output 2 output 1
U axis Zone 4 |Z axis Zone 3 |Y axis Zone 2 | X axis Zone 1
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1,2,3... 1. Setin A1999. (Use CX-Motion to set 34231201 directly or set it with the
following ladder program.)

Execution condition
|| (©) DIFU Rt (Work bit)

| | Sets the following
I f data, with DO000O
as the first source
Ro word.

I IOWR
#07CF | «A1999
D00000
#00030000 | «Specifies the destination
unit number (0) and the number
of words of data to be transferred (3).

— () out Ra (Work bit)
() out Rz (Work bit)

Transfer Data (DM)

D00000 | 0000
D00001 |1201
D00002 |3423

2. Select the customized functions. See “Customized Functions” on page 46.
3. Enable output.

Execution condition

— ——{orRW
#000F | ----- Enables general-purpose outputs 1 to 4
2000 | ----- For a unit number of 0
2000
Application * The settings in A1999 are read when the IOWR instruction is used to
Precautions select the customized functions. Once set, the settings cannot be
changed.

e Changes to the zone parameters are read in real time. The settings in the
negative and positive directions cannot be changed at the same time. If
there is a possibility that unexpected outputs will be produced when a
zone is being changed, turn OFF the General-purpose Output Bits (allo-
cated word n, bits 0 to 3) before changing the zone.

Note  With the CX-Motion, both the positive and negative settings can be down-
loaded at the same time. There are, however, subtle differences in the timing
for reading these at the MC Unit, so the above precaution applies even when
downloading zone settings from the CX-Motion.

* The response time for changing zone parameters and General-purpose
Output Bits (allocated word n, bits 0 to 3) depends on Unit status. Approx-
imately 10 ms is required.
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1-12-3 Easy Backup Function

Overview

Note

Note

Applications
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This section describes the use of the easy backup function.

When the CS1W-MC221-V1 or CS1W-MC421-V1 MC Unit is mounted under
a CS1-H CPU Unit, the CPU Unit's easy backup operation automatically
backs up not only all the data in the CPU Unit, but also the following data in
the MC Unit's flash memory. The data is automatically backed up, restored,
and verified using a Memory Card inserted in the CPU Unit

* Position data
» System parameters
* G-language programs
When the above data is written to the Memory Card by the easy backup oper-

ation, it is backed up as a Unit/Board backup file with a filename of
BACKUPLIL].PRM.

The squares (L1]) represent the MC Unit's unit address (i.e., the unit number
+ 10 hex).

This file can then be read from the Memory Card and verified.

Memory Card power button

MC Unit \ CPU Unit
éﬂ All data
MC Unit data Backup
in flash memory Restoration Y Memory Card
Verification >
—

This function can be used only with the combination of models listed in the fol-
lowing table.

CPU Unit MC Unit
CS1W-MC221-V1, CS1W-MC221,
CS1W-MC421-v1 CS1W-MC421
CS1-H CPU Unit Can be used. No
CS1 CPU Unit No No

* Do not save any MC Unit data to the flash memory while the backup oper-
ation is in progress, or data will not be properly backed up, and a system
parameters corrupted error (error code 0001) will occur when the data is
restored (i.e., read from the Memory Card).

* The contents of the flash memory can be backed up even if it is corrupted,
but a system parameters corrupted error (error code 0001) will occur
when this data is restored (i.e., read from the Memory Card).

Use this function when creating backup data for the entire PLC, including the
CPU Unit itself, DeviceNet Units, Serial Communications Units and Boards,
etc., or when replacing an entire Unit.
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Operations

Backing Up MC Unit Data
Files to a Memory Card

Restoring MC Unit Data
Files from a Memory Card

Note

Set the DIP switch on the CPU Unit's front panel as shown below, and then
hold down the Memory Card power button for three seconds.
CPU Unit front panel DIP switch
SwW7 Sw8
ON OFF

Memory Card power button

MC Unit CPU Unit
@] All data
MC Unit data
in flash memory Memory Card
.
Backup >
—

An MC Unit data file will be created and it will be written to the Memory Card
along with the other backup files.

When the Memory Card power button is pressed, the MCPWR indicator on
the CPU Unit's front panel will flash once and then remain lit while the data is
being written. The indicator will then turn OFF after writing is completed suc-
cessfully.

The files on the Memory Card can be read and set in the MC Unit. Set the DIP
switch on the CPU Unit's front panel as shown below, and then turn ON the
power to the CPU Unit.

CPU Unit front panel DIP switch
sSw7 Sws
ON OFF
MC Unit CPU Unit
Power All data
supply ON —»|
MC Unit data
in flash memory

Memory Card
L —

Restoration

<
<«

The MC Unit data file on the Memory Card will be read and it will be restored
to the MC Unit.

During the restoration, data is read from the Memory Card to the MC Unit's
internal RAM, and then the data is checked. If the data is normal, it is auto-
matically written to the flash memory. If the data is not normal, a system
parameters corrupted error (error code: 0001) will occur and the RAM will be
initialized. In that case, the data will not be written to the flash memory.
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Verifying the Data Against
the MC Unit Data File on

the Memory Card

1-12-3-1

Position Data

When the power is turned ON, the MCPWR indicator on the CPU Unit's front
panel will light. After flashing once, it will remain lit while the data is being
read. The indicator will then turn OFF after reading is completed successfully.

Set the DIP switch on the CPU Unit's front panel as shown below, and then
hold down the Memory Card power button for three seconds.

CPU Unit front panel DIP switch

SwW7 Sw8
OFF OFF
Memory Card power button
MC Unit \ CPU Unit
gﬂ All data
MC Unit data
in flash memory . Memory Card
I (
Verification >
—

The MC Unit data file on the Memory Card will be compared with the data in
the MC Unit's internal flash memory for verification.

When the Memory Card power button is pressed, the MCPWR indicator on
the CPU Unit's front panel will flash once and then remain lit while the data is
being compared. The indicator will then turn OFF if the data matches.

Position Data, IOWR Control Data, and G Codes for Customized Functions

Position data
addresses

Customized function

Use

1970 to 1985

Memory link function

Used as I/O data area

1986 to 1989

Memory link function

Used to specify position data addresses for destinations when
using stopover M codes.

1990 to 1993

Linked traverse function

Used for operating parameters and start condition designa-
tion.

1994 to 1998

(Not used.)

(Not used.)

1999

High-speed general-purpose out-
put function

Used as a setup area.

IOWR Instruction Control Data

IOWR instruction
control data

Customized functions

Use

1838 to 183F hex

Memory link function

Used as link settings.

control functions

1840 hex Synchronized control functions Used as virtual axis settings.
FFFF hex Customized function selection Used for specifying whether individual customized functions
are to be enabled or disabled.
G Codes
G code Customized function Use
GO1 G-code command for synchronized | Used as a G-code command for synchronized control func-

tions in the format GO1 <axis name> (E31) only. For any other
operands, linear interpolation is performed as before.
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1-12-3-2

Input Axis and Integrated Axis Operation

Position slippage may occur when certain functions are used with an input axis and integrated axis. These

cases are listed in the following table.

The meanings of the symbols in the Use column are as follows:
Yes: Can be used. Conditional: Can be used under certain conditions. No: Cannot be used.

Axis operation Use Remarks

G00 Yes

GO1 Yes

G02 Yes —

GO03 Yes

G26 Yes

G27 Yes

G28 No Correct inputs cannot be obtained.

G30 Yes

G31 Conditional Correct inputs cannot be obtained if the position command value is
used and the deceleration time to the end point is less than 2 ms. If the
time is 2 ms or greater or if there is an encoder, there is no problem.

G32 Yes

Electronic gear function | Yes

Electronic cam function | Yes

Origin search No Correct inputs cannot be obtained.

Reference origin return | Yes

JOG Yes

Error counter reset Conditional Correct inputs cannot be obtained for position command values. There
is no problem with the encoder.

Forced origin Conditional Position displays change, but inputs do not change.

ABS origin setting No Correct inputs cannot be obtained.

MPG Yes

Servo-lock Conditional Axis movement is input by the wiring check.

1-12-3-3 Performance

1. How long is the processing time in the servo cycle?
Differences in calculation time in the servo cycle. (Is there any effect on performance compared to the

existing [G01/02] calculations?)

GO01 = Electronic gear < Electronic cam < GO1 (two) < Electronic gear (two) < Electronic cam (two) <

Go02

The startup time is designed so that it does not depend on the calculation time in the servo cycle.
There is no problem in terms of the load because two electronic cams or electronic gears execute
faster than one G02.

There is, however, a possibility of an overload occurring if the G-code command for the register func-
tion is executed at the same time as G02. Therefore, do not allow the register function and G02 to be

used together.

2. How much time is required for command interpretation when an electronic cam uses 100 points?
With two points, it is faster than linear interpolation, but with 100 points it takes approximately 20 ms.
3. With an electronic cam, approximately how long is the period while waiting for a trigger?
It is approximately twice as long as the time from one servo cycle to the next (i.e., approx. 2 to 4 ms).
4. How is the output axis PV handled during synchronized control, during an interruption, or at completion?
The PV is controlled (held) in the normal way.
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SECTION 2

Installation

This section describes the MC Unit components and provides the information required for installing the MC Unit.
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2-1 Nomenclature and Unit Settings

This section shows the names of the MC Unit components and explains the
meanings of the LED indicators. It also explains how to set the unit number.

2-1-1 Nomenclature

CS1W-MC421 CS1W-MC221
Jcs Cs
B e KooV LED indicators Eggw G
lZJ(l:)%‘c\ll lZJ%a YCcCow YCW
WCHEE B ————————1Unit number setting switch o b |
o xwo* ;‘:jxwoﬂ o
O
— DRV X-Y connector
—{te=={—{ MPG connector
@) O
M’w* 1/0O connector
O
H — DRV Z-U connector
o o
T.B. o] DRV.Z-U
Teaching Box connector-
Indicators The following table shows the meanings of the various LED indicators.
Indicator Color | Status Meaning
RUN Green |ON The MC Unit is operating normally.
OFF The MC Unit is not recognized by the PC or
is malfunctioning.
ERC Red ON An error occurred in the MC Unit.
OFF The MC Unit is operating normally.
ERH Red ON An error occurred in the CPU Unit.
OFF The CPU Unit is operating normally.
XCCW Yellow |ON The motor for the applicable axis is turning
YCCW in the CCW direction. (The Xto U
ZCCW (See note.) axes correspond to XCCW to UCCW.)
UCCW (See note.) OFF | The applicable axis is stopped or is turning
in the CW direction.
XCW Yellow |ON The motor for the applicable axis is turning
YCW in the CW direction. (The X to U axes
ZCW (See note.) correspond to XCW to UCW.)
UCW (See note.) OFF | The applicable axis is stopped or is turning
in the CCW direction.

Note The CS1W-MC221 does not have the ZCCW, UCCW, ZCW, and UCW indica-
tors.

The XCCW, YCCW, XCW, and YCW indicators show the error contents when
the ERC and ERH indicators light. For detalils, refer to Section 12-2 Error Indi-
cators.
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Unit No. Setting Switch The unit number setting switch (MACHINE No.) is the switch that sets the MC

Unit’'s unit number as a Special I/0 Unit.

X10' X10°

The unit number setting determines which words in the CPU Unit’s Special I/0
Unit area are allocated to the MC Unit. The CS1W-MC221 occupies 30 words,
and the CS1W-MC421 occupies 50, so the unit numbers that can be set are
as follows:

CS1W-MC221: 0 to 93
CS1W-MC421: 0 to 91

Unit number Interface area
CS1W-MC421 CS1W-MC221

0 CIO 2000 to CIO 2049 CIO 2000 to CIO 2029
1 ClO 2010 to CIO 2059 ClO 2010 to CIO 2039
2 CIlO 2020 to CIO 2069 CIlO 2020 to CIO 2049
to to to
X CIO nto CIO n+49 CIO nto CIO n+29
to to to
91 ClO 2910 to CIO 2959 ClO 2910 to CIO 2939
92 Cannot be set. CIO 2920 to CIO 2949
93 Cannot be set. CIO 2930 to CIO 2959
94 Cannot be set. Cannot be set.
95 Cannot be set. Cannot be set.

n = 2000 + 10 x unit number

If anything other than the above is set, an error will be generated when the
power is turned ON.

As long as it does not overlap with the unit number of another Special I/0 Unit
mounted at the same PC, any settings can be made within these ranges.

Connectors * I/0 Connector
The connector for external inputs and outputs, including limit inputs,
emergency stop inputs, origin proximity inputs, general inputs, and gen-
eral outputs, for each axis. Special cables and terminal blocks are avail-
able.

* DRV Connectors
The connector for connecting to the servo driver. A Driver Cable is avail-
able for connecting to OMRON U-, M-, H-, or W-series Servo Drivers.

The DRV X-Y connector is for the X and Y axes, and the DRV Z-U con-
nector is for the Z and U axes

* Teaching Box Connector
The connector for the Teaching Box.

* MPG Connector (CS1W-MC421 Only)
The connector for an MPG (Manual Pulse Generator) or a sync encoder.
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2-2 Installation

2-2-1 System Configuration Precautions

* Words in /0O memory are allocated to the MC Unit according to the setting
of the unit number switch on the front panel of the Unit. Allocations are not
affected by the slot in which the Unit is mounted.

* MC Units can be mounted to CS1W-BCLI13 CPU Backplanes and
CS1W-BILI13 CS1 Expansion Backplanes.

2-2-2 Mounting to the Backplane

Use the following steps to mount or remove MC Units.

1,2,3... 1. Mount the Unit to the Backplane by hooking the top of the Unit into the slot
on the Backplane and rotating the Unit downwards.

Hook

Backplane

2. Make sure that the connector on the back of the Unit is properly inserted
into the connector in the Backplane.

3. Use a Phillips screwdriver to tighten the screw on the bottom of the Unit.
The screwdriver must be held at a slight angle, so be sure to leave enough
space below the Rack.

20 mm min.
CPU Unit
I/0 Power | ] Backplane
Supply Unit
Slave Rack

20 mm min.

Phillips
screwdriver

Note Tighten the screw to a torque of 0.4 N e m.
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To remove the Unit, loosen the screw with a Phillips screwdriver, rotate the
Unit upwards, and then remove it.

2-2-3 Unit Handling Precautions

* Always turn OFF the CPU Unit before mounting or removing a MC Unit or
connecting or disconnecting cables to/from the MC Unit.

* Place the port connecting cables in a different duct from those for high-

voltage lines or power lines to prevent the effects of electrical noise from
these lines.

* Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring. Remove the label after wiring has
been completed to allow air circulation needed for cooling.

| _— Remove label after wiring.
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2-2-4 Dimensions
CS1W-MC421
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CS1W-MC221
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Dimensions When Mounted

AJ/ Backplane

X

123
210 to 250

2-3 Wiring
2-3-1 1/0 Connector

The I/0O connector is used primarily for wiring to external I/O. There are con-
nections for each axis’s CW and CCW limit inputs, emergency stop inputs,
and origin proximity inputs, as well as general I/0O connections. Special cables
and terminals can be connected to the 1/0O connector.

Snap-on Connector Connector (1): 10126-3000VE (Sumitomo 3M)
Case (1): 10326-52F0-008 (Sumitomo 3M)

CS1W-MC221
Ve =\ 1 +24 14 DC GND
N e 2 | XCWL 15 —
I | i | 3 | YCWL 16 | MPG-A
151 4 | XCCWL 17 | MPG-B =
| I ] I 5 | YCCWL — 18 | MPG-A
11 6 | XSTOP 19 | MPG-B
[ - | 7 | YSTOP 20 —
: 1 : 1 8 |INT 9 [IN2 21 | IS 22 | IN4
11! 10 | XORG 23| —
gl Il | 11 | YORG 24 —
Ma R 12 | OUT1 25 | OUT3
N J 13 | OUT2 26 | OUT4
onnector pin arrangement
c [ g
CS1W-MC421
Ve =\ 1 +24 14 DC GND
N - 2 | XCWL 15 | ZCWL
I | i | 3 | YCWL 16 | UCWL
151 4 | XCCWL 17 | ZCCWL
| I ] I 5 | YCCWL 18 | UCCWL
11 6 | XSTOP 19 | ZSTOP
[ - | 7 | YSTOP 20 | USTOP
0y 8 | INT 21 | IN3
1.1 9 [IN2 22 | IN4
11! 10 | XORG 23 | ZORG
bl ey | 11 | YORG 24 | UORG
2R 1 1 5
M@ 2| OuUT 25 | OUT3
A - 13 | OUT2 26 | OUT4

Connector pin arrangement
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Attaching a Connector

MC221 Pin Functions

Attach the connector as follows:
* Use the connector (snap-on type) provided with the Unit.

* Use the anti-electrostatic screws provided with the Unit. There are eight
screws for the CS1W-MC421 and four for the CS1W-MC221.

Anti-electrostatic
screws

AW

The following table gives the names of the CS1W-MC221 |/O connector pins,

and explains their functions

(See note 2.)

Pin Symbol Name Function

(See note 1.)
1 +24V 24-VDC input Connects to the + terminal of the 24-VDC external

power supply.

2 XCWL (NC) X-axis CW limit input Limits movement of the X axis in the CW direction.
3 YCWL (NC) Y-axis CW limit input Limits movement of the Y axis in the CW direction.
4 XCCWL (NC) X-axis CCW limit input Limits movement of the X axis in the CCW direction.
5 YCCWL (NC) Y-axis CCW limit input Limits movement of the Y axis in the CCW direction.
6 XSTOP (NC) X-axis emergency stop input | Disables the X-axis run output and stops it.
7 YSTOP (NC) Y-axis emergency stop input | Disables the Y-axis run output and stops it.
8 IN1 (NO) General input 1 General input 1
9 IN2 (NO) General input 2 General input 2
10 [XORG (NC,NO) X-axis origin proximity input | Used for the X-axis origin search.

11 | YORG (NC,NO)
(See note 2.)

Y-axis origin proximity input

Used for the Y-axis origin search.

12 | OUT1 (See note 4.)

General output 1

General output 1 or X-axis brake signal output

13 |OUT2 (See note 4.)

General output 2

General output 2 or Y-axis brake signal output

14 | DC GND 24-VDC input ground Connects to the — terminal (0 V) of the 24-VDC
external power supply.

15 |---

16 | MPG-A MPG input phase A MPG input phase A

17 |MPG-B MPG input phase B MPG input phase B

18 |MPG-A MPG input phase A MPG input phase A

19 |MPG-B MPG input phase B MPG input phase B

20 |-

21 IN3 (NO) General input 3 General input 3

22 |IN4 (NO) General input 4 General input 4

23 |-

24 | ---

25 |OUTS3 General output 3 General output 3

26 |OUT4 General output 4 General output 4

Note

110

1. “NC” stands for normally closed and “NO” stands for normally open.

2. Either NC or NO logic can be used for the origin proximity inputs. This set-
ting is a machine parameter.

3. Pin numbers 15, 20, 23, and 24 are not used.
4. General outputs cannot directly drive the motor brake. They must be uti-

lized through bit control

5. Always short unused NO input terminals to the DC ground on the connec-

tor.
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MC421 Pin Functions

The following table gives the names of the CS1W-MC421 |/O connector pins,
and explains their functions.

Pin Symbol Name Function
(See note 1.)
1 +24V 24-VDC input Connects to the + terminal of the 24-VDC external
power supply.

2 XCWL(NC) X-axis CW limit input Limits movement of the X axis in the CW direction.
3 YCWL(NC) Y-axis CW limit input Limits movement of the Y axis in the CW direction.
4 XCCWL(NC) X-axis CCW limit input Limits movement of the X axis in the CCW direction.
5 YCCWL(NC) Y-axis CCW limit input Limits movement of the Y axis in the CCW direction.
6 XSTOP(NC) X-axis emergency stop input | Disables the X-axis run output and stops it.
7 YSTOP(NC) Y-axis emergency stop input | Disables the Y-axis run output and stops it.
8 IN1(NO) General input 1 General input 1
9 IN2(NO) General input 2 General input 2
10 [ XORG(NC,NO) X-axis origin proximity input | Used for the X-axis origin search.

(See note 2.)
11 YORG(NC,NO) Y-axis origin proximity input | Used for the Y-axis origin search.

(See note 2.)
12 |OUT1 (See note 3.) General output 1 General output 1 or X-axis brake signal output
13 |OUT2 (See note 3.) General output 2 General output 2 or Y-axis brake signal output
14 | DC GND 24-VDC input ground Connects to the — terminal (0 V) of the 24-VDC exter-

nal power supply.

15 | ZCWL (NC) Z-axis CW limit input Limits movement of the Z axis in the CW direction.
16 |UCWL (NC) U-axis CW limit input Limits movement of the U axis in the CW direction.
17 | ZCCWL (NC) Z-axis CCW limit input Limits movement of the Z axis in the CCW direction.
18 |UCCWL (NC) U-axis CCW limit input Limits movement of the U axis in the CCW direction.
19 |ZSTOP (NC) Z-axis emergency stop input | Disables the Z-axis run output and stops it.
20 |[USTOP (NC) U-axis emergency stop input | Disables the U-axis run output and stops it.
21 IN3 (NO) General input 3 General input 3
22 |IN4 (NO) General input 4 General input 4
23 |ZORG (NC, NO) Z-axis origin proximity input | Used for the Z-axis origin search.

(See note 2.)
24 |UORG (NC, NO) U-axis origin proximity input | Used for the U-axis origin search.

(See note 2.)
25 |OUT3 General output 3 General output 3

(See note 2.)
26 |OUT4 General output 4 General output 4

(See note 2.)

Note

—

“NC” stands for normally closed and “NO” stands for normally open.

2. Either NC or NO logic can be used for the origin proximity inputs. This set-
ting is a machine parameter.

3. General outputs cannot directly drive the motor brake. They must be uti-
lized through bit control.

4. Always short unused NO input terminals to the DC ground on the connec-

tor.
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Connection Example

The following diagram shows an example connection for just the X axis. Wire

the Y, Z, and U axes in the same way.

1/0 Connector

12

OUTH

+24V

Relai '7

XCWL

YCWL

XCCWL

YCCWL

XSTOP

YSTOP

IN1

Emergency
stop input

IN2

Slo|le|N|lo|o|r|lw|v|=

XORG

5 Origin

—
sy

YORG

proximity

14

DC GND

CCW
limit
input

Cw
limit
input

— 24VDC

f input

Cable and Terminals For CS1W-MC221

112

XW2Z-100J-F1 MC Unit Cable
(Use for either 2- or 4-axis operation.)

XW2B-20J6-6
MC Unit Terminals

XCW, XCCW, origin proximity, and emergency stop
YCW, YCCW, origin proximity, and emergency stop
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Connection Example

The following diagram shows an example connection for just the X axis of the
CS1W-MC221. Wire the Y axis in the same way.

Normally closed (NC)

Normally open (NO)

/ X
E Emergency[
stop input

CCw
limit
input

]

Origin
proximity
input

;

CW
limit
input

_~— 24VDC
+

o
Relay ’ Brake release
O wiring

XW2B-2036-6
Lerminal Label

0 ov
1 CcoMm
2 CcOoM
3 CcoM
4 IN1
5 COoM
6 COM
7 COM
8 YSTOP
9 IN2
10 +24V
11 XCWL
12 XCCWL
13 XORG
14 XSTOP
15 OouT1
16 YCWL
17 YCCWL
18 YORG
19 OuUT2
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Use the XW2B-40J6-J Terminal Block for the CS1W-MC421.

XW2B-40J6-7
Terminal Label Terminal Label
No. No.

0 oV 20 +24 V

1 COM 21 XCWL
2 COM 22 XCCWL
3 COM 23 XORG
4 IN1 24 XSTOP
5 COM 25 OUT1
6 COM 26 YCWL
7 COM 27 YCCWL
8 YSTOP 28 YORG
9 IN2 29 ouT2
10 Not used. 30 Not used.
11 COM 31 ZCWL
12 COM 32 ZCCWL
13 COM 33 ZORG
14 IN3 34 ZSTOP
15 COM 35 OuUT3
16 COM 36 UCWL
17 COM 37 UCCwL
18 USTOP 38 UORG
19 IN4 39 OouT4

2-3-2 DRV Connectors

The DRV connectors are used primarily to connect servo drivers. The DRV X-
Y connector is for the X and Y axes, and the DRV Z-U connector is for the Z
and U axes.

Note Special driver cables, which are sold separately, are available for OMRON
U-, H-, and M-series Servo Drivers. Refer to Section 2-3-3 Driver Cables
(Optional).

Snap-on Connectors Connectors (2): 10136-3000VE (Sumitomo 3M)
Cases (2): 10336-52F0-008 (Sumitomo 3M)
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DRV X-Y Pin Allocation The following diagram shows the pin allocation for the DRV X-Y connector.
Pins 6, 7, 24, and 25 are not used.
1 | +24v 19 | +F24V
2 | DC GND 20 | FDC GND
AN 3 | XALM —— 21 | YALM
—_— 4 22
ol e ® 5 | XALMRS 23 | YALMRS
. /_DRV X-Y connector 121 6 24
& = i I i 7 25
i 1 i 1 8 | XSGND 26 | YSGND
i 1 i 1 9 | XsouT 27 | YSOUT
11! 10 [ X-GND 28 | Y-GND
= i 1 i 1 — 11 | X-A — 29 | Y-A
g HHHH 12| X-A 30 | Y-A
2 = |'|' — 13 | X-B — 31|Y-B
ald 11! 14 | X-B 32 |Y-B
L L) LY, — 15 | X-Z — 33|v-Z
e e © J 16 | X-Z 34 |v-zZ
17 | XoUT 35 | YOUT
Connector pin 18 | XAGND 36 | YAGND
arrangement
- " DRV X-Y connector 1 | +24v 19 | +F24v
— =L > | bcanp 20 | FDC GND
o= D 3 | ZALM 21 | UALM
—_—— 4 | ZRUN 22 | URUN
g L © ; o ? 5 | ZALMRS 23 | UALMRS
ol l¢ — DRV Z-U T 6 24
TG DR\/X/ connector I l l l 7 — 25 —
2 I 1 = 1 8 | ZSGND 26 | USGND
[z i 1 i 1 9 | ZsSouT 27 | USoOUT
[I ﬂ A 10 | Z-GND 28 | U-GND
U I 11! — 11| Z-A — 29 | U-A
ollel Lol R 12| Z-A 30 | UA
11! — 13| Z-B — 31| UB
11! 14|28 32 | U-B
LYy a — 15| Z2-Z — 33| U-Z
= 1622 7] zour oY 35 | uouT
Connector pin
arrangemem\ 18 | ZAGND 36 | UAGND
Attaching Connectors Attach the connectors as follows:

¢ Use the connectors (snap-on type) provided with the Unit.

* Use the anti-electrostatic screws provided with the Unit. There are eight
screws for the CS1W-MC421 and four for the CS1W-MC221.

_ W

Anti-electrostatic
screws
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DRV X-Y Pin Functions The following table explains the functions of the pins in the DRV X-Y connec-
tor.
Pin Symbol Name Function
1 +24V 24 VDC input External power supply’s 24-VDC input (for the X-Y axes)
2 DC GND |24 VDC input ground External power supply’s 24-VDC ground (for the X-Y axes)
3 XALM X-axis alarm input Driver alarm input for the X-axis
4 XRUN X-axis run output Driver run output for the X-axis
5 XALMRS | X-axis alarm reset output Reset output for the X-axis’s driver alarm.
6to7 Not used.
8 XSGND X-axis SEN signal ground SEN signal ground for the X-axis
9 XSOUT X-axis SEN signal output SEN signal output for the X-axis (absolute encoder driver)
10 X-GND X-axis feedback ground Feedback ground for the X-axis
11 X-A X-axis phase A input Phase A feedback input for the X-axis
12 X-A X-axis phase A input Phase A feedback input for the X-axis
13 X-B X-axis phase B input Phase B feedback input for the X-axis
14 X-B X-axis phase B input Phase B feedback input for the X-axis
15 X-Z X-axis phase Z input Phase Z feedback input for the X-axis
16 X-Z X-axis phase Z input Phase Z feedback input for the X-axis
17 XOouT X-axis speed control Speed control voltage to the X-axis driver
18 XAGND X-axis speed control ground | Ground for the X-axis’s speed control voltage
19 +F24V 24 VDC output 24-VDC input to the driver (for the X-Y axes)
20 FDC GND |24 VDC output ground Ground for 24-VDC outputs (for the X-Y axes)
21 YALM Y-axis alarm input Driver alarm input for the Y-axis
22 YRUN Y-axis run output Driver run output for the Y-axis
23 YALMRS | Y-axis alarm reset output Reset output for the Y-axis’s driver alarm.
24t025 |--- Not used.
26 YSGND Y-axis SEN signal ground SEN signal ground for the Y-axis
27 YSOUT Y-axis SEN signal output SEN signal output for the Y-axis (absolute encoder driver)
28 Y-GND Y-axis feedback ground Feedback ground for the Y-axis
29 Y-A Y-axis phase A input Phase A feedback input for the Y-axis
30 Y-A Y-axis phase A input Phase A feedback input for the Y-axis
31 Y-B Y-axis phase B input Phase B feedback input for the Y-axis
32 Y-B Y-axis phase B input Phase B feedback input for the Y-axis
33 Y-Z Y-axis phase Z input Phase Z feedback input for the Y-axis
34 Y-Z Y-axis phase Z input Phase Z feedback input for the Y-axis
35 YOUT Y-axis speed control Speed control voltage to the Y-axis driver
36 YAGND Y-axis speed control ground | Ground for the Y-axis’s speed control voltage
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DRV Z-U Pin Functions

The following table explains the functions of the pins in the DRV Z-U connec-

tor. This connector is on the CS1W-MC421 only.

Pin Symbol Name Function
1 +24V 24 VDC input External power supply’s 24-VDC input (for the Z-U axes)
2 DC GND |24 VDC input ground External power supply’s 24-VDC ground (for the Z-U axes)
3 ZALM Z-axis alarm input Driver alarm input for the Z-axis
4 ZRUN Z-axis run output Driver run output for the Z-axis
5 ZALMRS | Z-axis alarm reset output Reset output for the Z-axis’s driver alarm.
6to7 Not used.
8 ZSGND Z-axis SEN signal ground SEN signal ground for the Z-axis
9 ZSOoUT Z-axis SEN signal output SEN signal output for the Z-axis (absolute encoder driver)
10 Z-GND Z-axis feedback ground Feedback ground for the Z-axis
11 Z-A Z-axis phase A input Phase A feedback input for the Z-axis
12 Z-A Z-axis phase A input Phase A feedback input for the Z-axis
13 Z-B Z-axis phase B input Phase B feedback input for the Z-axis
14 ZB Z-axis phase B input Phase B feedback input for the Z-axis
15 Z-Z Z-axis phase Z input Phase Z feedback input for the Z-axis
16 Z-Z Z-axis phase Z input Phase Z feedback input for the Z-axis
17 ZOUT Z-axis speed control Speed control voltage to the Z-axis driver
18 ZAGND Z-axis speed control ground | Ground for the Z-axis’s speed control voltage
19 +F24Vv 24 VDC output 24-VDC input to the driver (for the Z-U axes)
20 FDC GND |24 VDC output ground Ground for 24-VDC outputs (for the Z-U axes)
21 UALM U-axis alarm input Driver alarm input for the U-axis
22 URUN U-axis run output Driver run output for the U-axis
23 UALMRS | U-axis alarm reset output Reset output for the U-axis’s driver alarm.
24t025 |--- Not used.
26 USGND U-axis SEN signal ground SEN signal ground for the U-axis
27 uUsouT U-axis SEN signal output SEN signal output for the U-axis (absolute encoder driver)
28 U-GND U-axis feedback ground Feedback ground for the U-axis
29 U-A U-axis phase A input Phase A feedback input for the U-axis
30 U-A U-axis phase A input Phase A feedback input for the U-axis
31 uU-B U-axis phase B input Phase B feedback input for the U-axis
32 uU-B U-axis phase B input Phase B feedback input for the U-axis
33 U-Z U-axis phase Z input Phase Z feedback input for the U-axis
34 u-Z U-axis phase Z input Phase Z feedback input for the U-axis
35 uouT U-axis speed control Speed control voltage to the U-axis driver
36 UAGND U-axis speed control ground | Ground for the U-axis’s speed control voltage
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2-3-3 Driver Cables (Optional)

When using OMRON’s U-, H-, M-, or W-series Servo Drivers, use Special
Driver Cables that are available as options to connect the MC Unit to Servo
Drivers. These Special Driver Cables will eliminate the need for wiring.

The following Driver Connection Cables are available.

Series For two axes For single axis Length (m)
R88D-U R8BA-CPUO0TM2 | R88A-CPUOOIMA | 1.0
for 30-W to 750-W
Servo Drivers R8BA-CPU002M2 | R88A-CPU002M1 | 2.0
R88D-U R88A-CPUB001M2 | R88A-CPUBOOTMI | 1.0
for 1-W to 5-kW S
Drivers eVO 'R8BA-CPUB002M2 | R88A-CPUB002M1 | 2.0
R88D-H R8BA-CPHO0TM2 | R88A-CPHOOIMA | 1.0

R8BA-CPHO002M2 | R88A-CPHO02M1 | 2.0
R88D-M R88A-CPM001M2 | R88A-CPMOOTM1 | 1.0
R8BA-CPM002M2 | R88A-CPMO02M1 | 2.0
R88D-W R8BA-CPWO001M2 | R88A-CPWOOIM1 | 1.0
R8BA-CPWO002M2 | R88A-CPWO02M1 | 2.0
R8BA-CPWO003M2 | R88A-CPW003M1 | 3.0
R8BA-CPWO005M2 | R88A-CPWOO05M1 | 5.0

R88A-CPU001M2/002M2 (For U Series)
R88A-CPUB001M2/002M2

Connect to +24 V

Red: +24 V
/ Black: O V

Connect to a battery when using the absolute encoder.
Red: Positive
Black: Negative

R88A-CPH001M2/002M2 (For H Series)

Connect to +24 V
Red: +24 V
Black: 0 V
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R88A-CPM001M2/002M2 (For M Series)

&
Connect to +24 V
Red: +24 V

D Black: 0 V

&

&

(I

For Cables for single-axis models, only one connector is available for the MC
Unit side and only the X-axis or Z-axis signal line is wired.

If the above Cables are not used, then use the connector and case provided
with the Unit and connect them in combination with the connector.
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2-3-4 Wiring Connectors

1,2,3... 1. Pass each wire through heat-shrink tubing.
2. Spot-solder the wires and connector terminals.
3. Solder the wires.

Soldering gun

Heat-shrink tube

Inner diameter: 1.5, r=10

4. Pullthe heat-shrink tubing back over the soldered area and heat the tubing
to shrink it.

Heat-shrink tube
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2-3-5 Connection Examples

Connection to U-series (30-W to 750-W) Models (Using an Absolute Encoder)
Special Driver Cab le: R88A-CPU00 M2
CS1W-MC421/MC221 MC Unit

DRV X-Y (Z-U) connector Red DC Power Supply AC Servo Driver
24-VDC input 1 +24V R88D-UALIL]
24-VDC input ground 2 ov CN1
X-(Z-)axis alarm input 3 Black —— : 34 ALM
X-(Z-)axis run output 4 : : 14 | RUN
X-(Z-)axis alarm reset output | 5 : : 18 RESET

6 : : 13 | +24v
7 : : 35 | ALMCOM
X-(Z-)axis SEN signal ground 8 ————— : : 6 SENGND*
X-(Z-)axis SEN signal output 9 , 5 SEN *
X-(Z-)axis feedback ground 10 19 | EGND
X-(Z-)axis phase A input 11 20 | +A
X-(Z-)axis phase A input 12 - 21 -A
X-(Z-)axis phase B input 13 - L 23 | +B
X-(Z-)axis phase B input 14 - L 22 -B
X-(Z-)axis phase Z input 15 = L 24 +Z
X-(Z-)axis phase Z input 16 25 -z
X-(Z-)axis speed control 17 = >Q<jj: 3 REF
X-(Z-)axis speed control ground 18 : : : , 4 AGND
24-VDC output 19 R .- 36 | FG
24-VDC output ground 20 e . Rod" 28 | BAT *
a | Y ao0]_| B [ |22 | BATOND
! ! AC Servo Driver
' ! R88D-UA
i ! CN1
Y-(U-)axis alarm input 21 — 34 ALM
Y-(U-)axis run output 20 14 | RUN
Y-(U-)axis alarm reset output | 23 18 RESET
24 : : 13 | +24V
25 j : 35 | ALMCOM
Y-(U-)axis SEN signal ground | 26 e L 6 SENGND*
Y-(U-)axis SEN signal output | 27 L L 5 | SEN -
Y-(U-)axis feedback ground 28 19 | EGND
Y-(U-)axis phase A input 29 - 20 | +A
Y-(U-)axis phase A input 30 ::>Q<::: 21 —-A
Y-(U-)axis phase B input 31 = L 23 | +B
Y-(U-)axis phase B input 32 :DQC: 22 -B
Y-(U-)axis phase Z input 33 24 | +2Z
Y-(U-)axis phase Z input 34 ::>Q<::: 25 —Z
Y-(U-)axis speed control 35 - L 3 REF
Y-(U-)axis speed control ground 36 :;;>0<:;: 4 AGND

e T 36 FG
[, '—,7 28 BAT *

Batery  + ool 20 | BATGND"

(+281045V) |Blue”

Note Signals marked with asterisks are used with an absolute encoder. These sig-
nals will be connected even for an incremental encoder if the specified cable
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is used, but this will not interfere with operation. Do not connect these signals
when wiring a custom cable for an incremental encoder.

Connection to U-series (1kW and Higher) Models

Special Driver Cable: R88A-CPUBO00L M2
AC Servo Driver

CS1W-MC421/MC221 MC Unit R88D-UTL]
DRV X-Y (Z-U) connector DC Power Supply CN1
- Red Red (See note ) " 1
24-VDC input 1 +24V Blue (See—note)— 21 BAT “(Seenote)
24-VDC input ground 2 Biack ov = 2o [BATGND ‘®eenote)
X-(Z-)axis alarm input 3 31 ALM
X-(Z-)axis run output 4 40 RUN
X-(Z-)axis alarm reset output 5 44 | RESET
X-(Z-)axis SEN signal ground| 8 : E 2 SENGND -(see note.)
X-(Z-)axis SEN signal output | 9 : : 4 | SEN “(seenote)
X-(Z-)axis feedback ground 10 |— 1 |EGND
X-(Z-)axis phase A input 11 : 33 LA
X-(Z-)axis phase A input 12 34 | -A
X-(Z-)axis phase B input 13 36 +B
X-(Z-)axis phase B input 14 | 35 | B
X-(Z-)axis phase Z input 15 [— 19 | .7
X-(Z-)axis phase Z input 16 [— 20 | -z
X-(Z-)axis speed control 17 ><>< 5 |REF
X-(Z-)axis speed control ground 18 .. Y e m 6 AGND
[ Case |FG
24-VDC output 19 47 | +24VIN
24-VDC output ground 20 32 | ALMCOM
AC Servo Driver
R88D-UTL]
CN1
47 +24V IN
32 ALMCOM
Y-(U-)axis alarm input 21 31 |ALM
Y-(U-)axis run output 22 40 | RUN
Y-(U-)axis alarm reset output | 23 44 | RESET
Y-axis SEN signal ground 26 o~ ———— i 2 SENGND "(jee ote)
Y-axis SEN signal output 27 ; ; 4 SEN “(See note.)
Y-(U-)axis feedback ground | 28 | ' 1 | EGND
Y-(U-)axis phase A input 29 . 33 +A
Y-(U-)axis phase A input 30 34 —A
Y-(U-)axis phase B input 31 | i 36 | +B
Y-(U-)axis phase B input 32 . ; 35 | B
Y-(U-)axis phase Z input 33 19 | +Z
Y-(U-)axis phase Z input 34 |~ 20 | -z
Y-(U-)axis speed control 35 : : 5 | REF
Y-(U-)axis speed control ground 36 : J' 6 AGND
________________________ T_ Case | FG
Red (See note.)] 21 | BAT *(Seenote)
Blue (See note.) |
——— 22 | BATGND ‘(eenote)

Note Signals marked with asterisks are used with an absolute encoder. These sig-
nals will be connected even for an incremental encoder if the specified cable
is used, but this will not interfere with operation. Do not connect these signals
when wiring a custom cable for an incremental encoder.
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Connection to W-series Models
Special Driver Cable: R88A-CPHO00L IM2

AC Servo Driver
CS1W-MC421/MC221 MC Unit R88D-WTL]

DRV X-Y (Z-U) connector DC Power Supply CN1

24-VDC input 24V
P >< X Black SV
31 ALM

1
24-VDC input ground 2
3
X-(Z-)axis run output 4 40 | RUN
5
8

X-(Z-)axis alarm input
X-(Z-)axis alarm reset output 44 | RESET
X-(Z-)axis SEN signal ground

Z :j N 2 [seNen
X-(Z-)axis SEN signal output | 9 : 4 | SEN*

1 EGND

-)axis feedback ground 10

X-(Z :
X-(Z-)axis phase A input 11 :@Cﬁ 33 |[+A
X-(Z-)axis phase A input 12 ‘ ‘ 34 |-A
X-(Z-)axis phase B input 13 :130:1 36 |+B
X-(Z-)axis phase B input 14 ‘ 1 35 |-B
X-(Z-)axis phase Z input 15 E@Ci 19 | +Z
X-(Z-)axis phase Z input 16 ‘ ‘ 20 |Z
X-(Z-)axis speed control 17 I 5 | REF
X-(Z-)axis speed control ground | 18 — N J 6 AGND
b Shell | FG
24-VDC output 19 47 | +24VIN
24-VDC output ground 20 32 | ALMCOM

AC Servo Driver

R88D-WTL]
CN1
47 +24V IN
32 | ALMCOM
Y-(U-)axis alarm input 21 31 |ALM
Y-(U-)axis run output 22 40 | RUN
Y-(U-)axis alarm reset output | 23 44 | RESET

Y-axis SEN signal ground 26 2 SENGND*
Y-axis SEN signal output 27 I 4 SEN*

Y-(U-)axis feedback ground | 28 1 EGND

Y-(U-)axis phase A input 29 33 | +A
Y-(U-)axis phase A input 30 I 34 |-A
Y-(U-)axis phase B input 31 36 |+B
Y-(U-)axis phase B input 32 I 35 |-B
Y-(U-)axis phase Z input 33 | 19 |[+Z
Y-(U-)axis phase Z input 34 I 20 |-Z
Y-(U-)axis speed control 35 | 5 | REF
Y-(U-)axis speed control ground | 36 :DQC: 6 AGND

777777777777777777777 " Ishel [Fo

Note Signals marked with asterisks are used with an absolute encoder. These sig-
nals will be connected even for an incremental encoder if the specified cable
is used, but this will not interfere with operation. Do not connect these signals
when wiring a custom cable for an incremental encoder.
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Connection to H-series Models
Special Driver Cable: R88A-CPH00 M2

124

CS1W-MC421/MC221 MC Unit

DRV X-Y (Z-U) connector

DC Power Supply

AC Servo Driver
(Analog Input Model)

36 +5VIN

- Red R88D-HL/-HT/-HS
24-VDC input 1 +24V
24-VDC input ground 2 Black OV ___________ CN1
X-(Z-)axis alarm input 3 T : 27 ALM
X-(Z-)axis run output 4 13 | RUN
X-(Z-)axis alarm reset output 5 30 RESET
6 : i — 6 | EM
7 i : 19 | +24VIN
X-(Z-)axis SEN signal ground | 8 i : 37 | G2av
X-(Z-)axis SEN signal output | 9 : !
X-(Z-)axis feedback ground 10 —— EGND
X-(Z-)axis phase A input 1 4 +A
X-(Z-)axis phase A input 12 22 —A
X-(Z-)axis phase B input 13 : : L 21 +B
X-(Z-)axis phase B input 14 3 -B
X~(Z-)axis phase Z input 15 - = 2 | +2
X-(Z-)axis phase Z input 16 20 -Z
X-(Z-)axis speed control 17 17 REF
X-(Z-)axis speed control ground 18 i . . : 35 AGND
(Seqnote.) 4o i e +5V OUT
: | 36 | +5VIN
P ! 26 | FG
AC Servo Driver
(Analog Input Model)
24-VDC output 19 R88D-HL/-HT/-HS
24-VDC output ground 20 CN1
Y-(U-)axis alarm input 21 27 ALM
Y-(U-)axis run output 22 13 RUN
Y-(U-)axis alarm reset output | 23 : : 30 RESET
24 : i —1"6 [ EM
25 i i 19 | +24VIN
Y-axis SEN signal ground 26 : E 37 | Gaav
Y-axis SEN signal output 27
Y-(U-)axis feedback ground 28 . 1 EGND
Y-(U-)axis phase A input 29 :Ei><><j: 4 +A
Y-(U-)axis phase A input 30 — : : 22 —A
Y-(U-)axis phase B input 3 ' : : E 21 +B
Y-(U-)axis phase B input 32 I 3 —B
Y-(U-)axis phase Z input 33 ::::><><:§: 2 +Z
Y-(U-)axis phase Z input 34 o 20 A
Y-(U-)axis speed control 35 i::><><:3: 17 | REF
Y-(U-)axis speed control ground 36 : : E | 35 AGND
(See note.) ¢ !

26 FG

Note Ground the shielded line to the connector bracket on the MC Unit side.
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Connection to M-series Models
Special Driver Cable: R88A-CPM00 M2

CS1W-MC421/MC221 MC Unit

DRV X-Y (Z-U) connector Red DC Power Supply AC Servo Driver
24-VDC input 1 +24V R88D-M Series
24-VDC input ground 2 Blaclg___o_v_ ___________ CN1
X-(Z-)axis alarm input 3 T 5 42 ALM
X-(Z-)axis run output 4 50 | RUN
X-(Z-)axis alarm reset output| 5 49 | RESET

6 | :
7 5 i
X-axis SEN signal ground 8 : I
X-axis SEN signal output 9 ; :
X-(Z-)axis feedback ground | 10 —_ 4 | GND
X-(Z-)axis phase A input 11 :::E><><j: 24 +A
X-(Z-)axis phase A input 12 : E ; . 40 —A
X-(Z-)axis phase B input 13 23 | +B
X-(Z-)axis phase B input 14 ::DQCEI: 39 -B
X-(Z-)axis phase Z input 15 :fi><><j: 2 | +Z
X-(Z-)axis phase Z input 16 : E ; : 38 —Z
X-(Z-)axis speed control 17 :E'i><><:ii: 18 REF
X-(Z-)axis speed control ground 18 : ; i : 32 AGND
24-VDC output 19 R '
24-VDC output ground 20 12 G24V
Lo - 1 | FG
AC Servo Driver
R88D-M Series
CN1
Y-(U-)axis alarm input 21 —— : 42 ALM
Y-(U-)axis run output 22 ; ; 50 RUN
Y-(U-)axis alarm reset output | 23 49 RESET
24 ' '
25 i :
Y-(U-)axis SEN signal ground | 26 i i
Y-(U-)axis SEN signal output | 27 _____________
Y-(U-)axis feedback ground 28 4 GND
Y-(U-)axis phase A input 29 24 | +A
Y-(U-)axis phase A input 30 40 —A
Y-(U-)axis phase B input 31 : . : i 23 +B
Y-(U-)axis phase B input 32 . 39 -B
Y-(U-)axis phase Z input 33 — ><><: 2 | +Z
Y-(U-)axis phase Z input 34 38 -z
Y-(U-)axis speed control 35 — 18 REF
Y-(U-)axis speed control ground 36 : : >Q<IE: 32 AGND
¢ttt M
: 5 12 | G2av
 EERe T . 1 | FG
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2-3-6 MPG Wiring

The MPG connector is used to connect a manual pulse generator (MPG).
With the CS1W-MC421, it is wired with an MPG connector. With the CS1W-
MC421, there is an MPG terminal at the 1/0 connector.

Recommended MPG Use a line driver model for the MPG. The LGF-003-100 (by Sumtak) is recom-
mended.
Snap-on Connectors Connector (1): 10114-3000VE (Sumitomo 3M)

Case (1): 10314-52F0-008 (Sumitomo 3M)

MPG Connector Pin Arrangement

MPG-A

Connector pin arrangement

MPG Connector Pin Names for CS1W-MC421

1] - 8| -
9 —

3| = I 10| -

5 | MPG-A 12 | MPG-B
13 | MPG-B

7| - 1] -

Pin number 1-4, 7-11, and 14 are not used.

Pin No. Symbol Name
5 MPG-A MPG input phase A
6 MPG-A MPG input phase A
12 MPG-B MPG input phase B
13 MPG-B MPG input phase B

CS1W-MC421 Connection Example

MPG connector

MPG (LGF-003-100)

Power  +5V 1 +5V
supply ov :><><: ov

MPG input phase A

MPG input phase A

MPG input phase B

MPG input phase B

LR G
12 '

CS1W-MC221 Connection Example

126

1/0 connector

oo
o|o|swN
Wl w | >l >

MPG (LGF-003-100)

Power +5V 1 +5V
supply  ov :><><: ov

MPG input phase A

MPG input phase A

16 :
18 : : :1

MPG input phase B

MPG input phase B

olo|hlwN
Wl w| > >

17 :
19 : C :1
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2-3-7 Interface Circuits

The following tables provide specifications and circuit diagrams for the inter-

face circuits for the 1/0 and DRV connectors.

I/0 and DRV Connector The circuit in the table below is used to interface the following inputs.
Circuits NC inputs: CWL (X to U), CCWL (X to U), STOP (X to U), and ALM
NO inputs: IN (1to4)
NC or NO inputs: ORG (X to U)
Item Specification Circuit Configuration

Rated input voltage

24 VDC £ 10%

Rated input current 466t0515mA | . 124V | o
(24 VDC) : ]
ON voltage 17 V min. — |
OFF voltage 5.0 V max. E 4.7 kQ '
° R A .
1 NC NOC‘>
ON response time 1 ms max. i I: |
(See note.) | * ©
A P —
OFF response time 1 ms max. DC GND

Photo-
coupler

Note 1. IN1to4:0.1 ms max.

2. The MC Unit’s input circuits (CWL (X to U), CCWL (X to U), and ORG (X
to U)) are high-speed response circuits. Take the chattering time (bounce

time) of input signals into consideration.
The circuit in the table below is used to interface outputs 1 to 4.

Item Specification Circuit Configuration
Max. switching capacity |50 mA/24 VDC

AN oX24N_ .

Leakage current OimAmax. | | E © Output |
N b e & =

Residual voltage 1.0 V max. | ! ! B

_______________ ; <+ ] |

Photocoupler i ' D : |

External supply voltage |24VDC+10% | | 7T I i

WV BeaND
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The circuit in the following table is used to interface RUN (X to U) and ALMRS

Circuit Configuration

Wiring
(Xto U).
Item Specification
Max. switching capacity |10 mA/24 VDC
Leakage current 0.1 mA max.
Residual voltage 1.0 V max.

External supply voltage

24VDC £ 10%

________________

Photocoupler

Output i
e & -
cain i 1
r 1
W peand

The circuit in the table below is used to interface outputs SOUT (X to U).

Circuit Configuration

5V

V1
N

i SGND (X to U)
oV

SOUT (X to U)

The circuit in the table below is used to interface phase inputs A, A, B, B, Z,
and Z (for X to U) and MPG-A, MPG-A, MPG-B, and MPG-B.

Item Specification Circuit Configuration
Signal level EIA RS-422-A 5V
Standards
Input impedance 220 Q Phase A, B, or Z¢ MWy
1/2W
220 Q
AN °

Response frequency

500 kp/s max.

Phase A, B, or Z¢

Line receiver
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The circuit in the table below is used to interface outputs OUT (X to U).
Item Specification Circuit Configuration

Output voltage Otox10V

VY

+15V

\I * © XtoUOUT
Load impedance 10 kQ min. /f

-15V

¢ § X'to UAGND

2-3-8 Wiring Precautions

Heed the following precautions when wiring the MC Unit to the servo drivers

and motors.

Electronically controlled equipment may malfunction because of noise gener-
ated by power supply lines or external loads. Such malfunctions are difficult to
reproduce; hence, determining the cause often requires a great deal of time.
The following tips should aid in avoiding noise malfunction and improving sys-

tem reliability.

Use electrical wires or cables of 0.2 mm? or as specified in the instruction

manual for the servo driver.

Use larger size cables for the FG lines of the PC or the driver and ground

them over the shortest possible distance.

Separate power cables (AC power supply lines and motor power supply lines)
from control cables (pulse output lines and external input signal lines). Do not
group the two types of cable together or place them in the same conduit. Use

shielded cables for control lines.

For inductive loads such as relays or solenoid valves, connect surge absorb-

ers.
DC Relay AC Relay
®Q O
I |
DC . AC
@ A gi%gg -absorbing @ I Surge absorber
e C} é

Solenoid

!

soL Surge absorber
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Note

Note

Connect a surge-absorbing diode or surge absorber close to the relay. Use a
surge-absorbing diode with a voltage tolerance at least five times greater than
the circuit voltage.

Noise may be generated on the power supply line if the same power supply
line is used for an electric welder or electrical discharge unit. Provide an insu-
lating transformer and a line filter in the power supply section to remove such
noise.

It is recommended that twisted-pair cables be used for power supply lines.
Use adequate grounds (i.e., to 100 Q or less) with a wire cross section of

2 mm? or greater.

Use twisted-pair shielded cables for control voltage output signals, MPG sig-
nals, sync encoder signals, and feedback input signals.

For the control voltage output signals, wire a maximum of 2 m between the
MC Unit and the servo driver.

MC Unit Servo Driver

Voltage output

2 m max.

Wire the distance between the MC Unit and the feedback pulse generator
(i.e., encoder or the servo driver) with a maximum length of 2 m.

Line Driver Output Servo driver
MC Unit or encoder
Feedback input
(Line driver output)

2 m max.

The input terminals that operate the 24-V system are isolated with photocou-
plers to reduce external noise effects on the control system. Avoid connec-
tions between the analog control voltage ground (AG) and the 24-V system
ground (DC GND).
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2-3-9 Motor Runaway

Runaway Due to Faulty

Wiring

1,2,3...

In a servo system employing a Servomotor, faulty or disconnected wiring may
cause the servomotor to run out of control. Therefore, careful attention must
be paid to preventing faulty or disconnected wiring. Also implement the mea-
sures explained in 2-4 Failsafe Circuits for preventing motor runaway due to
such problems.

When the wiring is correct, the servomotor maintains the stopped position

through corrective operations as long as a position loop is formed and servo-
lock is in effect.

Amp Servomotor

Servo
driver

Error [ D/A
counter

CwW
Direction _ Phase A feedback
CCW giirs;:l:ii?wination < (1) (
Phase B feedback

Encoder

If the motor rotates in the CW direction due to a factor such as temperature
drift, it is detected by the encoder and the internal error counter of the Motion
Control Unit is notified of the direction and amount of rotation by means of
feedback signals given by the encoder.

The count of the error counter is ordinarily zero unless otherwise designated.
When the motor moves in the CW direction, the feedback signal transfers the
direction and travel distance as a count to the error counter. Then the Motion
Control Unit outputs a control voltage to rotate the motor in the CCW direction
S0 as to zero this count figure.

The control voltage is output to the servo driver, and the motor rotates in the
CCW direction. Again, when the motor rotates in this CCW direction, the
encoder detects the direction and travel distance and notifies the error counter
in the Motion Control Unit with feedback signals to subtract and zero the count
figure.

This position loop subtracts the count in the error counter to maintain it at
zero.

If the phase-A and phase-B feedback input lines are wired in reverse (crossed
dotted lines at 1 in the figure), the servolock will not be effective and the motor
will run out of control.

1. If the motor rotates in the CW direction due to drift or some other cause,
the encoder detects the direction and travel distance and transmits feed-
back signals to the error counter in the Motion Control Unit.

2. If the phase A and phase B feedback input lines are wired in reverse, the
error counter receives the information as a rotation in the CCW direction.
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Runaway Due to

Disconnected Wiring

132

1,2,3...

3. As aresult, the error counter having a count in the CCW direction attempts
to zero the count by outputting a control voltage to the motor driver in the
CW direction.

4. The servomotor rotates in the CW direction, repeating the above steps 1.
to 3. Eventually, the motor runs out of control.

Runaway can occur not only from reversed wiring of phases A and B of the
feedback inputs, but also from reversed wiring of the speed control voltage
and the ground lines (crossed dotted lines at 2 in the figure above).

The servomotor runs out of control not only when the position loop is not cor-
rectly formed but also when the position loop is not interrupted due to discon-
nected wiring.

Amp

Error |4 DJ/A
counter

Control voltage Servomotor

Servo
driver

i Direction Phase A feedback
CCW discrimination (:)
cireut Phase B feedback
Encoder

Broken lines

1. Wire breakage while the servomotor is rotating:
While the servomotor is rotating, the speed control voltage is not 0 V be-
cause of the signal from the error counter. If the feedback line is broken,
no feedback signals will be given to the error counter and the speed control
voltage remains unchanged from the value existed before the line break-
age, causing motor runaway.

2. Wire breakage while the motor is stopped:
If the feedback line is broken while the servomotor is stopped and correct
feedback signals cannot be returned, the speed control voltage remains at
zero without changing. Therefore, the servomotor also remains stopped. In
fact, however, the motor may move in one direction without stopping.

This is caused by a discrepancy between the 0 V of the MC Unit’s control volt-
age and the 0 V of the servo driver’s voltage input.

Servo driver

------------------------- ———— voltage input (0 V
iDifference in electric ge input (OV)

Speed control potential
voltage (OV) — "~~~ TTTTooTooimTomonooeees

When the two 0 voltages do not match, an electric potential difference is gen-
erated, resulting in a false control voltage. This in turn causes the servomotor
to move in one direction without stopping.

In order to prevent this, repair the wiring or adjust the 0 V of either the MC Unit
or the servo driver so that the 0 V levels match, and, to be on the safe side,
implement fail-safe measures in the system.
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2-3-10 Wiring Check Function

The MC Unit is provided with a wiring check function. This function is
designed to check for reverse wiring and disconnected wiring when the power
supply switch is turned on in order to prevent motor runaway. Whether or not
to a execute wiring check can be determined by setting a system parameter.

For details on troubleshooting when performing the wiring check, refer to Sec-
tion 2-5 Wiring Check Troubleshooting.

This function is designed to output a specified number of pulses in the speci-
fied direction and to check whether correct feedback pulses are read.

]I}

—_— ]

Test pulses

Amp Control
Error || D/A
counter

Servomotor
voltage

Servo
driver

CwW
Direction Phase A/B feedback
discrimination '
CcCcw P
circuit

Encoder

Set a specified number of test pulses in the error counter. After a set period of
time (the time required for the system parameter to perform wiring check),
check the content of the error counter to determine whether the number of
pulses that were initially set and also the direction are correctly returned.

When the test pulses are set in the CW direction, the feedback pulses corre-
sponding to the set number of pulses will be returned in the CW direction. If
the direction is reversed, it is treated as a reverse wiring error and the servo-
lock is cleared, dropping the voltage output to O V.

To correct this faulty wiring, either turn OFF the power and repair the reversed
wiring or change the machine parameter “encoder polarity” from the preset
setting to the opposite setting, i.e., change from “forward rotation for encoder
increase” to “reverse rotation for encoder increase” or from “reverse rotation
for encoder increase” to “forward rotation for encoder increase.”

In addition to the descriptions on the previous page, if the feedback pulses
returned is less than the number of test pulses, a disconnected wiring error
will be generated. Just as with a faulty wiring error, the servolock will be
cleared and the voltage output will drop to 0 V.

To correct a disconnected wiring, turn OFF the power and repair the wiring.

Disconnected wiring errors can also be generated from errors other than wir-
ing errors, such as failure of internal MC Unit components, servo driver errors,
and so on.

Faulty wiring checks and disconnected wiring checks can be carried out
simultaneously. Both checks can be skipped by setting the machine parame-
ter “wiring check” from the MC Support Software to NO. It is initially set to
YES.

The settings for specifying whether a wiring check will be performed, deter-
mining the wiring check time, and specifying the number of pulses, are all
made in the machine parameters. For details, refer to SECTION 3 MC Unit
Internal Data Configuration or the CX-Motion Online Help.
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2-4 Failsafe Circuits

To protect against unforeseen problems that may occur during operation, pro-
vide failsafe circuits, as those shown below, in the positioning system in which
the MC Unit is used.

Errors during Positioning

As illustrated below, motor runaway may occur during operation without a
position loop being formed for these reasons:

* Failure of command system
* Failure of feedback system

Failure in command system
- N
Am
» » »> | P Servomotor
»
Error counter Servo
driver
% Failed components 1
= =0
L . Encoder
Direction Broken lines
discrimination
Counter circuit Encoder Faulty contact
circuits
\ Y]

~

Failure in feedback system
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2-4-1 Failsafe Principles
The MC Unit handles failsafe measures as described in the following table.
Applications examples are provided in the following sections.
Item Failure in the command system Failure in the feedback system
Outline Movements are not performed at the command | Movement occurs for stop commands or

speed or in the desired direction.

movement is not performed in the desired
direction.

Location of failure

Digital-to-analog circuits or analog power circuits
in the MC Unit.

Analog-to-digital circuits in Servo Drive, wiring of
command systems, etc.

Motor encoder, encoder cable, Servo Drive
encoder circuit, MC Unit encoder circuit.

Failsafe measures

Installing sensors in dangerous locations to stop t
Drive main circuits.

he mechanical system by turning OFF the Servo

Remarks

Machine movements can be determined from the
amount of movement in the encoder, which in
turn can be determined by the value of the error
counter. The following measures can thus be
taken.

Creating a system that will stop the motor for the
error counter warning function.

Creating a system that will stop the motor for the
error counter overflow function.

If the command from the MC Unit is within a
range determined to be, zones can be set and
used to sop the motor.

If the feedback system fails, it will not be possible
to determine the position of the mechanical
system, e.g., the amount of encoder movement
will be 0 even though the machine is moving.
Here, hardware measures, such as sensors to
stop movement, are required.

2-4-2 Failures in the Command System

Stopping the Motor with an Error Counter Warning

Error Counter Warnings

The Error Counter Warning Flag
number of pulses in the error

will be turned ON to notify the CPU Unit if the
counter exceeds the value set as the Error

Counter Warning Value in the System Parameters. The Error Counter Warn-

ing Flag can be monitored in the

ladder program to handle errors if they occur.

Use the following procedure to set the Error Counter Warning Value.

1,23... 1.

Move the system in trial operation and check the number of pulses that ac-

cumulate in the error counter.
2. After confirming the maximum number of pulses in the error counter, set

the Error Counter Warning

Value in the System Parameters to between

10% and 20% higher than the maximum number.
Refer to Error Counter Function Selection Bit in 5-4-1 System Controls for

more information.
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Failsafe

CPU U

Circuits

The example shown below shows handling an error occurring during position-
ing. The MC Unit checks the error counter, and the Error Counter Warning
Flag in the PC Interface Area is turned ON whenever the Error Counter Warn-
ing Value is exceeded. The CPU Unit uses an external output to activate a
dynamic brake and stop motion when it detects that the Error Counter Warn-

ing Flag has turned ON.

nit Error Counter Warning MC Unit

Flag turned ON.

Ladder
program
execution

Error Counter Function Amp

External
output
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CPU Unit

"

O—»

Selection Bit set to ON. Error Voltage output Servomotor
counter 4‘ >0 00—
Operation 00 M
command output Se_rvo i
driver [—O: 0O S

The example shown below also shows handling an error occurring during
positioning. The MC Unit checks the error counter, and the Error Counter
Warning Flag in the PC Interface Area is turned ON whenever the Error
Counter Warning Value is exceeded. The CPU Unit uses an external output to
send an emergency stop input to the MC Unit when it detects that the Error
Counter Warning Flag has turned ON.

Ladder -

Error Counter Warning
Flag turned ON.

MC Unit

program
execution

Error Counter Function
Selection Bit set to ON.

Speed

Error reference

counter

| External output

Emergency
stop input

Operation
command
output

7]

Servo
driver

In either of the above examples, the motor makes a sudden stop when an
error counter warning occurs. Make sure that this sudden stop will not result in

damage to the system.
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Stopping the Motor with an Error Counter Overflow

Error Counter Overflows

Failsafe Circuits

CPU Unit

Ladder
program
execution

Speed reference voltage

Operation command output

When the error counter overflows, a speed reference voltage of 0 V will be
output to the Servo Driver for 0.5 s and then the operation command output to
the Servo Driver will be turned OFF.

The value of the error counter at which an overflow occurs can be controlled
using the Error Counter Function Selection Bit. The following settings are pos-
sible.

ON: An overflow will occur at 65,535.
When the Selection Bit is ON, the Error Counter Warning Flag can
also be used.

OFF:  An overflow will occur at the value set for the error counter warning.
When the Selection Bit is ON, the Error Counter Warning Flag thus
cannot be used.

Refer to Error Counter Function Selection Bit in 5-4-1 System Controls for
more information.

The example shown below shows handling an error occurring during position-
ing. The MC Unit checks the error counter, and the Error Counter Warning
Flag in the PC Interface Area is turned ON whenever the Error Counter Warn-
ing Value is exceeded.

Error Counter Function MC Unit
Selection Bit set to OFF.

-

Operation
Error command output Servomotor

counter S
Servo
driver

C_Voltage output

e

1

_/ oV

0.5s

Y OFF
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Stopping the Motor with Zones

Zones

Failsafe Circuits

CPU Unit

X-axis Zone Flag

Zones can be set in the Zone Parameters in the System Parameters so that a
Zone Flag will be turned ON in the CPU Unit when the motor is within a zone.

Refer to Zone Parameters on page 167 for details.

First, the zones are set in the System Parameters and then the ladder pro-
gram is written to stop the motor when a Zone Flag turns ON. In the following
example, the X-axis and Y-axis Zone Flags are monitored in the ladder dia-
gram. If both flags are ON at the same time, the CPU Unit uses an external

output to activate a dynamic brake and stop motion.

MC Unit

Ladder

program Y-axis Zone Flag

execution

External
output

X axis
—— Servomotor
Servo 0.0
driver | —o5 0o M
—
Voltage ©:0
output Y axis
— Servomotor
—0:0
Servo | _ 576 M
driver —_
—0: 0
................................................. R N SN oY - S
3 3
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2-4-3 Failures in the Feedback System

Sensors can be mounted in dangerous areas to stop the machine by turned
OFF the main circuits of the Servo Drivers. To be sure that the failsafe mea-
sure is dependable, sensors are mounted in areas where the machine must
never enter. If a sensor is activated, a dynamic brake is applied to the Servo
Drivers, the Servo Driver main circuits are turned OFF, other similar measures
are taken.

Normal range of movement!

CCW limit inMi 'CW limit input
Prohibited area Prohibited area
Sensor Sensor

Operation X axis
command Voltage
CPU | output MC output

Unit > Unit Servo 00— Servomotor
driver |—0:0 >,‘ M )
_OEC .

..............................

Sensor Sensor
controller

External output

2-4-4 Other Safety Features

The following functions are also available to aid in implementing safety mea-
sures.

Wiring Check A wiring check can be performed the first time a servo is locked after starting
or restarting the MC Unit. Both the command system and feedback system
wiring is checked. Refer to 2-3-10 Wiring Check Function for details.

Software Limits Clockwise and counterclockwise limits can be set in the software to prevent
motion outside of a specific range. An error will occur and the axis will be
decelerated to a stop if a software limit is exceeded. Refer to Positive (+) and
Negative (-) Software Limits on page 178 for details.

Feedback Pulse Error An error will occur if the feedback pulse from the encoder exceeds 500 kpps.

Detection When this happens, a speed reference voltage of 0 V will be output to the
Servo Driver for 0.5 s and then the operation command output to the Servo
Driver will be turned OFF.
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Input Limit Stop Function

Emergency Stop Function

If a clockwise or counterclockwise limit sensor is activated, a speed reference
voltage of 0 V will be output to the Servo Driver for 0.5 s and then the opera-
tion command output to the Servo Driver will be turned OFF. One of the Sys-
tem Parameters can also be set to stop using the pulses remaining in the
error counter (with the servo still locked). Refer to Emergency/Limit Input Stop
Method on page 176 for details.

An emergency stop input is also provided in addition to the clockwise or coun-
terclockwise limit sensors. If the emergency stop input is activated, a speed
reference voltage of 0 V will be output to the Servo Driver for 0.5 s and then
the operation command output to the Servo Driver will be turned OFF. One of
the System Parameters can also be set to stop using the pulses remaining in
the error counter (with the servo still locked). Refer to Emergency/Limit Input
Stop Method on page 176 for details.

2-5 Wiring Check Troubleshooting

2-5-1 Wiring Errors

There are often cases where a wiring error other than faulty or disconnected
wiring will be generated during the MC Unit wiring check. This section
explains the causes of other such errors, and suggests countermeasures to
deal with them.

The cable between the MC Unit and the servo driver must match the com-
bined devices. Mistakes in the wiring may cause servomotor runaway. More-
over, contact problems and disconnections may occur over time even in
systems that were originally wired correctly, and this may also cause servo-
motor runaway. In particular, wiring disconnections can easily occur in devices
such as robots with movable parts where cables are frequently bent. The wir-
ing check function helps to prevent servomotor runaway in these kinds of
cases. Any errors that are discovered during the wiring check are called “wir-
ing errors.”

2-5-2 Wiring Check Principles
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During a wiring check a movement is executed for a given number of pulses,
and it is checked whether a corresponding number of feedback pulses is
returned within a given period of time. The number and direction of pulses are
checked. If the feedback pulses are not returned before the specified period of
time has elapsed, a wiring error is generated. A wiring error (reversed wiring
error) will also be immediately generated if feedback pulses are returned in
the opposite direction from the direction of movement during the monitoring
period. Any Servomotor runaway that occurs during the check, caused by
errors such as reversed wiring, will immediately generate a wiring error even if
the specified time has not yet elapsed.

For details on the wiring check function, refer to Section 2-3-10 Wiring Check
Function.

The settings determining whether or not the wiring check will be executed, the
number of wiring check pulses, and the wiring check time, are all made in the
MC Unit machine parameters using CX-Motion.
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2-5-3 Wiring Error Cause and Countermeasures

As explained above, wiring errors can occur for reasons other than actual wir-
ing problems. The following table list possible causes of such errors, and sug-
gests countermeasures that can be taken.

&Caution When a wiring error occurs, be sure to turn OFF the power supply before
checking the wiring or setting the machine parameters.

Cause of error

Contents

Countermeasures

Wiring is faulty or disconnected.

Feedback pulses were not returned
within the wiring check time period, so
a wiring error was generated. The
wiring check function is operating
normally.

Check for faulty wiring or
disconnections.

The wiring is reversed for feedback
pulses or speed reference.

Feedback pulses were returned in the
opposite direction from the specified
direction of movement, so a wiring
error was generated. The wiring check
function is operating normally.

Correct the reversed wiring or change
the machine parameter “encoder
polarity” from the preset setting to the
opposite setting, i.e., change from
“forward rotation for encoder increase”
to “reverse rotation for encoder
increase” or from “reverse rotation for
encoder increase” to “forward rotation
for encoder increase.”

There is a speed reference offset.
(The zero balance is distorted.)

The MC Unit’s 0 V command reference
does not match that of the servo drive.

Connect the MC Unit to the servo
driver, turn ON the power supply, and
adjust the 0 V at the servo driver with
servo-lock disabled.

For U- and W-series Servo Drivers,
execute an automatic offset adjust-
ment. An automatic offset adjustment
is an adjustment for reading the
present input voltage as 0 V. Only U-
and W-series Servo Drivers have this
function.

There is weight or external force on an
axis.

Even after the wiring check time has
elapses, a wiring error (reverse wiring
error) may be generated if weight or
external force causes reverse
movement.

e It is a bit difficult for a wiring check,
but it is possible to set a speed
reference offset that just corresponds
to the weight or external force.

* If reverse movement due to weight or
external force cannot be avoided, as
a temporary measure set the wiring
check so that it will not be executed.

The machinery is too heavy.

Feedback pulses are not returned
within the specified wiring check time
because the machinery is too heavy.

e Set the number of wiring check
pulses and the wiring check time to
double their original values, and
execute the check again.

* Increase the gain so that the
feedback pulses are returned within
the wiring check time.

Some component in the MC Unit has
failed.

e If there is a problem with the power
supply circuitry or the analog circuitry
in the MC Unit, the speed reference
voltage will not be output correctly.

e If there is a problem with the
feedback circuitry, feedback pulses
will not be returned.

If the error persists even after the
above countermeasures have been
tried, there may be a component failure
in the MC Unit. Replace the MC Unit.
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2-5-4 Checking for Wiring Errors

With an MC Unit and a U-series Servo Driver, the following procedures can be
used to check whether or not there are any wiring errors.

Wiring or Parameter Check

1,2,3... 1. Remove the servomotor from the machinery, and set the MC Unit machine
parameters so that the wiring check will not be performed.

2. Turn ON the power supply. If there is no servomotor runaway, the wiring
and machine parameters will be correct. If there is runaway, check the wir-
ing. If it is correct, change either the “rotation direction” or “encoder polar-
ity” machine parameter.

Zero Balance Adjustment When the above procedure eliminates servomotor runaway, perform a zero
balance adjustment.
1,2,3... 1. Connect the servomotor to the machinery.

2. Set the MC Unit machine parameters so that the wiring check will be per-
formed.

3. Turn ON the power supply (to the MC Unit and Servo Driver together). Do
not use servo-lock.

4. Execute an automatic offset adjustment at the Servo Driver, with servo-un-
lock still in effect at the MC Unit. For details on executing an automatic off-
set adjustment, refer to the Servo Driver manual.

5. Adjust the gain at the Servo Driver. It is convenient to use autotuning. For
details on Servo Driver autotuning, refer to the Servo Driver manual.

6. Adjust the gain at the MC Unit. If this is done by means of Servo Driver au-
totuning, read the Servo Driver’s position loop gain and use CX-Motion to
set that value in the MC Unit’s servo parameter.

7. Execute servo-lock at the MC Unit, and check for any wiring errors.

&Caution The Teaching Box can be used for monitoring the present position or output-
ting an analog voltage. In either case, be sure to take safety precautions such
as removing the motor from the machinery. For detail on performing these
operations, refer to the Teaching Box Operation Manual (W320).

2-6 Changing the Mechanical Direction of Operation

Either of the following operations can be performed to change the mechanical
direction of operation after wiring has been completed:

* Change the wiring.
* Change the Servo Motor and MC Unit parameters.

The second method (changing the parameters) will be explained here.

As shown below, there are two parameters to be changed for the MC Unit,
and one to be changed for OMRON U-series and M-series Servo Drivers.
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MC Unit parameters: Rotation direction, encoder polarity
Servo Driver parameter: CCW direction
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Example

The following example illustrates how to combine these parameters.

In this example it is assumed that the default settings are in effect for the
machinery, and that positioning moves in the minus (-) direction with plus (+)
position command values from the MC Unit.

Voltage
| Desired direction of mechanical operation |
— direction 4 direction
MC Unit Servo Driver I:l
CS1W-MC221 » | AB8D-UAUT »{ Motor
Encoder
Speed

A\

In this case, by setting the parameters according to setting method 3 or 4,
positioning can be moved in the plus (+) direction by plus (+) position com-
mand values from the MC Unit. The ® marks in the following table indicate the
set values.

Direction of operation MC Unit (with parameters set by CX-Motion) U-series Servo Driver
setting
Direction of rotation Encoder polarity Cn-02 Cn-02
bit0=0 bit 0 =1
Forward Reverse Encoder Encoder ccw ccw
with with increased increased direction: direction:
+ voltage + voltage by forward | by reverse Forward Reverse
Move in minus | Setting @ (Default @ (Default @ (Default
direction with method 1 setting) setting) setting)
plus command Setting P P PS
value method 2
Move in plus Setting [ o [
direction with method 3
plus command Setting P P P
value method 4

When using an absolute encoder-type motor, use either setting method 1 or 3.
If either of the other two setting methods is used, the present value cannot be
correctly re-established following a power outage.

With W-series Servo Drivers, bit 0 of Cn-02 corresponds to digit number 0 of
Pn000.

2-7 Connecting Peripheral Devices

This section explains how to connect a personal computer, with CX-Motion
installed, to the CPU Unit, and how to connect a Teaching Box.
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2-7-1 Connecting a Personal Computer to the CPU Unit

Connect the computer to the CPU Unit’'s peripheral port or built-in RS-232C
port. For details, refer to the SYSMAC CS Series Programmable Controller
Operation Manual (W399).

Note It is also possible to connect the computer to the port for the Serial Communi-
cations Board/Unit if the port is set to Host Link Mode.

Connecting an IBM PC/AT or Compatible Computer

Connecting to peripheral port Connecting to RS-232C port
IBM PC/AT or IBM PC/AT or
\:’ compatible compatible
computer computer

9-pin connector CPU Unit pe- 9-pin connector
ripheral port CPU Unit built-in RS-232C port or
[ Serial Communications Board/
Unit port
CS1W-CN118 (0.1 m) 9-pin connector
CS1W-CN226 (2.0 m) XW2Z-200S-CV (2.0 m)
CS1W-CN626 (6.0 m) XW2Z-500S-CV (5.0 m)

CX-Motion Connecting Cables (for IBM PC/AT or Compatible)

Unit Port on Unit Port on Serial Model numbers Length Remarks
computer | communications
mode (network)
CPU Unit Peripheral 9-pin D-sub | Peripheral bus or | CS1W-CN226 20m
male Host Link CS1W-CN626 6.0m
RS-232C XW2Z-200S-CV 20m ESD (static
(9-pin D-sub electricity)-resis-
female) XW2Z-500S-CV 5.0m tant connectors
Serial Communi- | RS-232C Host Link XW2Z-200S-CV 20m |used
cations Board/ 9-pin D-sub
Unit 1£empale) XW2Z-500S-CV 50m

&Caution Before connecting to an RS-232C port, touch a grounded metal object to dis-
charge static electricity from your body. (Although the XW2Z-[100S-CV cables
are equipped with static-resistant connector hoods (XM2S-0911-E), you must
still discharge static electricity before touching the connectors.)

The following cables can be used to connect an RS-232C cable to the periph-
eral port.

Unit Port on Unit Port on Serial Model numbers Length Remarks
computer | communications
mode (network)

CPU Unit Peripheral 9-pin D-sub | Peripheral bus or |CS1W-CN118+ 0.1 m+ ESD (static
port male Host Link XW2Z-200S-cV | (2 or5m) | electricity)-
or resistant
XW2Z-500S-CV connectors used
for
XW2Z-[100S-CV.
Host Link CS1W-CN118 +
XW2Z-200S-C
or
XW2Z-500S-C
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Connect to

RS-232C port
RS-232C Cable
Xwaz-s-d
(See above.)

CS1W-CN118

I:r‘/‘fPeripheral port

The following cables can be used to connect the previous CQM1-01/02 cables
to the peripheral port.

00 {]

Unit Port on Unit Port on Serial Model numbers Length | Remarks
computer | communications
mode (network)
CPU Unit Peripheral 9-pin D-sub | Host Link CS1W-CN114 +
port male CQM1-CIF02
Connect to
RS-232C port
Peripheral Cable
CQM1-CIF01/02
CS1W-CN114
L-Peripheral port
00 0|0
The following cables can be used to connect an RS-232C cable to the com-
puter.
Unit Port on Unit Port on Serial Model numbers Length | Remarks
computer | communications
mode (network)
CPU Unit RS-232C 9-pin D-sub | Host Link XW2Z-200S-V 2m
(9-pin D-sub | male
female) XW22-500S-V 5m
Serial RS-232C Host Link XW2Z-200S-V 2m
Communications | (9-pin D-sub
Board/Unit female) XW2Z-500S-V 5m

2-7-2 Connecting the Teaching Box

Connecting Cables

Connection Procedure

Use the Connecting Cables listed below (separately sold) to connect the

Teaching Box to the MC Unit.

Model Cable length
CV500-CN224 2m
CV500-CN424 4m
CV500-CN624 6m

Use the following procedure to connect the Teaching Box to the MC Unit.

145



Connecting Peripheral Devices

Section 2-7

1,2,3... 1. Remove the connector cover.

Open the cover using a
small-size flat-blade
screw.

Cover

Attach the removed cover to

the rear surface not to lose it.

1

—

|

=5

[t |

‘o

°

|
‘ Cover attached
|
|

Removing the Cable
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2. Plug the Connecting Cable into the connector.

Align the connector and push it in until
you hear a click.

3. Plug the Connecting Cable into the MC Unit connector marked “T.B”

Using your fingers, press in and hold the clamps on both sides of the connec-
tor and pull out the connector.

Unlocking
clamps
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3-1 Data Configuration

1,2,3...

The MC Unit handles the following types of data.
1. System parameters Unit parameters
2. Position data E Memory management parameters

3. Monitor data

Axis parameters
4., Command area data

Note Programs written in G language aren’t treated as data.

Data Function MC Unit internal
memory
address

System parameters | System parameters are comprised of unit | 4000 to 4684
parameters, memory management
parameters, and axis parameters that
contain system information used in the
MC Unit, such as the number of axes
used, number of tasks, feed rates, and
operating ranges.

Position data There are 2,000 addresses that indicate | 0000 to 1999
positions. In G language, these are
identified as AO00O through A1999.

Monitor data Monitor data is read-only data consisting | 6000 to 6081
of various types of MC Unit data. such as
I/O monitor data that indicates the status
of I/O signals as well as status, tasks, and
axes error codes generated in the MC
Unit.

Command area The command area is used to transfer 6100 to 6120
position data, write system parameters to | (See note.)
flash memory, execute automatic loading,
and perform other functions by writing
special command data using the IOWR
instruction.

Note The override function selection (6120) can be used only with Unit Ver. 1.15 or

Data Transfer Methods

Basic Data Concepts
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later, and with Units whose model number ends in -V1.

The following methods are used to transfer the preceding data between MC
Units, to read monitor data, and to execute all functions in the command area.
Refer to the CX-Motion Online Help and also see SECTION 4 Data Transfer
and Storage for more details.

¢ Use CX-Motion.

* Execute IOWR/IORD instructions (INTELLIGENT I/O READ and INTEL-
LIGENT I/0O WRITE instructions) from a ladder program.

* Execute IOWR instructions from a ladder program and write position data
that has been specified for transfer to the command area (addresses
6102/6103).

Specify the internal memory addresses of the MC Unit in hexadecimal to iden-
tify data when IOWR/IORD instructions are executed from a ladder program.
See Section 3-2 Determining the Task Configuration for details.

System Parameters

Transfer system parameters created on the CX-Motion to the MC Unit (IOWR
instructions can be used to change system parameters while the CPU Unit is
running if needed).
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Position Data
* Write a position data transfer command to the position data write address
in the command area using the IOWR instruction to transfer position data
indirectly to the MC Unit.

¢

» Change position data directly using IOWR instructions.
'
* Use a Teaching Box or CX-Motion to create and write position data.

Monitor Data
Read monitor data with IORD instructions from a ladder program while the
CPU Unit is running.

Command Area
Execute functions with the IOWR instruction as needed for the following.

* Writing position data or system parameters to flash memory

* Automatically downloading MC programs and position data to the MC Unit
from an external memory device on a personal computer while CX-Motion
is running

* Setting the present position
* Setting the teaching address for a task
* Setting the override function selection (See note.)

Note Applicable only with Unit Ver. 1.15 or later, and with Units whose
model humber ends in -V1.

3-2 Determining the Task Configuration

The tasks must be configured when an MC Unit is first used. Set the configu-
ration in the unit parameters under the system parameters. (See Section 3-3
System Parameters.) The MC programs must be changed if the task configu-
ration is changed after a system has already been built with a certain task
configuration.

3-2-1 Task Configuration

A maximum of 4 tasks can be set with the CS1W-MC421. A task is a unit that
is used to execute a program.

If four tasks are executed simultaneously, the MC Unit will function like four
controllers capable of controlling the X, Y, Z and U axes. The same axis can-
not be set for more than one task.

With a CS1W-MC221, a maximum of two tasks can be set, enabling X and Y
axes control only.

Example 1: Four Tasks, Four Axes

Task 1 Task 2 Task 3 Task 4
X axis Y axis Z axis U axis

Example 2: Two Tasks, Three Axes

Task 1 Task 2 Task 1 Task 2
X,Y axes Z axis Y, Z axes Y, U axes
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Example 3: Two Tasks, Four Axes

Task 1 Task 2 Task 1 ask 2
X,Y, Z axes U axis X,Y, Z axe .Y, U axes

Example 4: One Task, Two Axes

Task 1
XY axis

Note The default task configuration (axis configuration, number of tasks, task axis
declaration) is shown in the following table. The task configuration must be set
as an initial setting when any other task configuration is required.

Default Task Configuration

Item CS1W-MC421 CS1W-MC221
Axis configuration 4 axes 2 axes
Number of tasks 1 task 1 task
Task axis declaration | X, Y, Zand U axes XandY axes
for task 1
Task axis declaration | Not used Not used
for task 2
Task axis declaration | Not used Not used
for task 3
Task axis declaration | Not used Not used
for task 4

The MC programs are managed by the number of tasks, and new MC pro-
grams must be created for a new task configuration if the above parameters
are changed after the MC programs have been created. Refer to the following
procedure for changing the task configuration.

Changing the Task Use the following procedure to change the task configuration.
Configuration _ . _
Back up dat When changing the task configuration,
ack up data. back up all MC Unit data for safety.

|

Initialize all - . ) )
MC Unit data. Initialize all data for the MC Unit task configuration.
i
Transfer new position Download the position data and programs
data and programs. for the new task configuration.

1,2,3... 1. Data Backup
Use CX-Motion to transfer the system parameters, programs, and position
data stored in the MC Unit to the personal computer.
2. Data Initialization

a) Use CX-Motion to delete all MC Unit programs and write all data to
flash memory.

b) Use CX-Motion to open MC Unit parameters and change the number
of tasks. If there are other parameters that should be changed, change
and save them. (Configuring a task)

c) Transfer the system parameters created in step 2 from the personal
computer to the MC Unit and write all data to flash memory.
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d) Turnthe MC Unit power supply OFF and back ON again. (The program
configuration will be determined automatically.)

These steps will initialize the MC Unit with the new task configuration.
3. Data Transfer

a) Create the position data and programs for the new task configuration
and transfer the data and programs from the personal computer to the
MC Unit.

b) When the entire position data and program have been transferred,
write all data to flash memory.

These steps complete the MC Unit setup.

3-3 System Parameters

System parameters are comprised of three groups of parameters. The CS1W-
MC421 has axis parameters for 4 axes; the CS1W-MC221, for 2 axes.

1,2,3... 1. Unit parameters
2. Memory management parameter

3. Axis parameters Machine parameters

Coordinate parameters

Feed-rate parameters
Zone parameters

Servo parameters

3-3-1 System Parameters
The following table describes the function of each group of parameters.

Parameters Function
Unit parameters Specify information inherent to the Unit, such as
the number of axes used and the number of
tasks.

Memory management parameter | Specifies the range of the position data for
teaching in each task.

Axis Machine Specify machine and electrical system
parameters | parameters parameters, such as the minimum setting unit,
(for2 or4 display unit, encoder resolution, pulse rate, and
axes) operating ranges.
Coordinate Specifies the offset values for the reference and
parameters workpiece coordinate systems.
Feed-rate Specifies feed-rate information, such as the
parameters maximum feed rate and maximum interpolation
feed rate.
Zone parameters Specifies zone information.
Servo parameters | Specifies servo system information such as the
position loop gain and in-position.

Note All data can be read by specifying the address of the data in the IORD instruc-
tion. Position data as well as acceleration/deceleration time, interpolation
acceleration/interpolation deceleration time, MPG ratio, zone parameters and
servo parameters in coordinate parameters, and feed-rate parameters from
system parameters can be transferred to the Unit using the IOWR instruction.
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3-3-2 Description of System Parameters

Unit Parameters

Memory Management
Parameter
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Note

The following unit parameters can be set.

Parameter name

Function

Axis configuration (See note 2.)

Sets the number of axes to use in the MC
Unit: 1 to 4 (2) axes

Number of tasks (See note 2.)

Sets the number of tasks to use in the
MC Unit: 1 to 4 (2) tasks

Task axis declaration (See note 2.)

Sets the axes used for each task

Output port setting

Sets whether a general output or brake
signal output is output from the port.

MPG/sync encoder setting

Sets whether to use an MPG or a sync
encoder.

Pass Mode

Selects the time for switching to the next
operation in pass operation and sets
whether to use constant acceleration feed
rate when operating just one axis.

Teaching Box language/autoload timeout

Selects the Teaching Box message
language and sets the automatic loading
time up time.

1. Parenthesis indicate CS1W-MC221 settings.

2. Be sure to set these three task configuration-related settings (axis config-
uration, number of tasks, and task axis declaration) as initial settings.
The following table shows the default settings. Be sure to change the unit
parameters (axis configuration, number of tasks, and task axis declaration)
if you use a task configuration other than that in the table.

Default Task Configuration

Parameter CS1W-MC421 CS1W-MC221
Axis configuration 4 axes 2 axes
Number of tasks 1 task 1 task

Task axis declaration for task 1

X, Y, Zand U axes

X and Y axes

Task axis declaration for task 2 | Not used. Not used.
Task axis declaration for task 3 | Not used. Not used.
Task axis declaration for task 4 | Not used. Not used.

The MC programs are managed by the number of tasks, and new MC pro-
grams must be created for a new task configuration if the above parameters
are changed after the MC programs have been created. Refer to 3-2 Deter-
mining the Task Configuration for the procedure to change the task configura-

tion.

The memory management parameter is used to set position data for each
task. An MC program can use a total of 2,000 position data addresses (A0000
to A1999). This parameter is used to prevent data from being incorrectly used
when two or more tasks are involved.
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Machine Parameters Machine parameters determine the minimum unit setting, rotation direction,
stop method, and other machine configuration settings, as well as the operat-
ing procedure and type of servomotor used. The parameters are set for each
axis that is used (X, Y, Z and U axes).

Parameter name Function
Minimum unit setting Specifies the minimum unit for the machine system
settings: 1, 0.1, 0.01, 0.001. 0.0001.
Axis Mode/display unit Specifies Normal Feed Mode or Unlimited Feed Mode at

Axis Mode and specifies the unit that will be used when
monitoring the present position: mm, inches, degrees,
pulses.

Rotation direction Specifies whether the motor will rotate in forward or reverse
when the command voltage to the servomotor driver is
positive (+).

Emergency/limit input stopping methods | Specifies the stopping method used when an emergency
stop or limit input is received.

Encoder ABS/INC Sets the type of encoder used.

Encoder resolution Sets the number of encoder pulses output (encoder fre-
quency dividing ratio) when the servomotor rotates once.

Encoder ratio Sets the encoder ratio: 1, 2 or 4

Encoder polarity Sets whether the encoder will advance in phase A or phase
B when the servomotor is rotating in the forward direction.

Pulse rate Sets how much the axis will move per feedback pulse
(numerator/denominator, set individually).

Max. motor frequency Sets the number of servomotor rotations with a speed

reference of 10 V applied.
Positive (+) or negative (—) software limit | Sets the limit monitored in the software.

Origin search method Sets the origin search operation mode.

Origin search direction Sets whether to move in the positive or negative direction
when performing an origin search.

Origin deceleration method Sets whether to use the origin proximity input signal or to

use the limit input signal as the origin proximity input signal
and it sets the deceleration method used when a limit input
signal is detected.

Origin proximity input logic Sets whether the origin proximity input is normally open or
normally closed.
Wiring check Decide to whether or not to perform wiring check at the time
of servo lock.
Wiring check time Sets the time from test pulse output until the feedback
pulse is checked.
Wiring check pulses Sets the number of test pulses in the wiring check.
ABS encoder default setting The ABS encoder default setting is displayed when it is exe-
cuted.
Coordinate Parameters Coordinate parameters are used to set the offset for each axis from the
machine origin or the reference origin.
Parameter name Function
Reference origin offset value Origin position in the reference

coordinate system (offset from the
machine origin)

Workpiece origin offset value Origin position in the workpiece
coordinate system (offset from the
reference origin)

The machine origin is the origin set at origin search and is where the encoder
counter reads zero. It is set from the absolute origin setting when an absolute
encoder is used.
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Feed-rate Parameters

Zone Parameters
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The desired reference coordinate system can be set using a G code.

G50: Reference coordinate system

G51: Workpiece coordinate system

It is easier to use the workpiece origin offset change code (G53) for multiple
positioning in the same pattern. This is because coordinate parameter set-

tings will not change if the workpiece origin is changed from a G language
program.

Feed-rate parameters are used to set the maximum feed, maximum interpola-
tion feed and other rate settings, acceleration and deceleration time settings,
acceleration and deceleration curve type settings, and the MPG ratio/elec-

tronic gear setting for each axis.

Parameter name

Function

Maximum feed rate

Sets the maximum feed rate in PTP
operation.

Maximum interpolation feed rate

Sets the maximum feed rate in
interpolation operation.

High-speed origin search feed rate

When an origin search is executed, it is
performed at this feed rate until an origin
proximity sensor input is received.

Low-speed origin search feed rate

When an origin search is executed, it is
performed at this feed rate until phase Z
is detected after an origin proximity
sensor input is received.

Maximum jog feed rate

Sets the maximum jog feed rate.

Acceleration/deceleration curve

Specifies whether the acceleration/decel-
eration curve is trapezoidal or S-shaped.

Acceleration time

Sets the time required to accelerate from
zero to the maximum feed rate in PTP
operation.

Deceleration time

Sets the time required to decelerate from
the maximum feed rate to zero in PTP
operation.

Interpolation acceleration time

Sets the time required to accelerate from
zero to the maximum interpolation feed
rate in interpolation operation.

Interpolation deceleration time

Sets the time required to decelerate from
the maximum interpolation feed rate to
zero in interpolation operation.

MPG ratio (1 to 4)/electronic gear (1 to 4)

A maximum of four ratios can be set for
pulses when an MPG or sync encoder is
used (numerator and denominator set
separately).

The following values are set as zone parameters. A zone is a specified range
for each axis. If the present position is in a zone, then the zone flag in the PC
interface area will turn ON (1). A maximum of 8 zones can be set per axis.

Parameter name

Function

Zone specification

Sets whether or not to use the zone
function and it sets the timing that will
make the zone setting valid if the function
is used.

Negative zone setting

Sets the lower limit of the zone.

Positive zone setting

Sets the upper limit of the zone.
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Servo Parameters The following values are set and adjusted as servo parameters.
Parameter name Function
Error counter warning value Sets the number of error counter pulses

used to detect an error counter warning
or error counter overflow.

In-position Sets the number of error counter pulses
used to decide if positioning has been
completed.

Position loop gain Adjusts the gain used to adjust servo
system response.

Position loop feedforward gain Adjusts the gain used to adjust servo
system response.

Backlash correction Sets the backlash correction value for the
mechanical system.

Brake OFF time Sets the brake OFF time (the duration

from the brake OFF output of the MC Unit
to the actual brake OFF operation) when
the output port is set for a brake output.

Brake ON time Sets the brake ON time (the duration from
the brake ON output of the MC Unit to the
actual brake ON operation) when the out-
put port is set for a brake output.

Set the in-position (positioning complete width) based on the accuracy
required by the system. It will take longer to position the equipment if the in-
position is set lower than is necessary.

Use the following initial position loop gain settings for mechanical system
rigidity and make minor adjustments while watching system response.

General machining tools: 50 to 70 (1/s)
General machines and assembly equipment: 30 to 50 (1/s)
Industrial robots: 10 to 30 (1/s)

Position loop feedforward gain is effective when the position loop gain is small
(25 (1/s) or less). Feedforward gain is not passed through the error counter
but is directly added to the speed reference voltage, thus increasing the
response speed of the Servo system. Set position loop feedforward gain only
after completing adjustment of the Servo Driver and the position loop gain.
Always increase it gradually starting from 0%. Overshooting will increase if the
position loop feedforward gain is too large.

3-3-3 System Parameter Addresses

Specify system parameters at the following addresses in internal MC Unit
memory. Specify the address using hexadecimal if you are using an IOWR/
IORD instruction to specify the address. In the table, R means the parameter
is read-only and R/W means the data can be read and written. The number in
parentheses in the address range column is the decimal address. When
transferring system parameters, the number of words to transfer is 0002 hex.

Parameter R/W Addresses
Unit parameters R OFAOQ to OFA9 hex (4000 to 4009)
Memory management R 1004 to 100D hex (4100 to 4109)
parameters
Machine X axis R 1068 to 1080 hex (4200 to 4224)
parameters Y axis R 1081 to 1099 hex (4225 to 4249)
Z axis R 109A to 10B2 hex (4250 to 4274)
U axis R 10B3 to 10CB hex (4275 to 4299)
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3-3-4 Data Configuration for System Parameters

Unit Parameters

Parameter R/W Addresses
Coordinate X axis R/W 10CC to 10CF hex (4300 to 4303)
parameters Y axis R/W 10E5 to 10E8 hex (4325 to 4328)

Z axis R/W 10FE to 1101 hex (4350 to 4353)
U axis R/W 1117 to 111A hex (4375 to 4378)
Feed-rate X axis R/W 1130 to 1143 hex (4400 to 4419)
parameters (See note.)
Y axis R/W 1149 to 115C hex (4425 to 4444)
(See note.)
Z axis R/W 1162 to 1175 hex (4450 to 4469)
(See note.)
U axis R/W 117B to 118E hex (4475 to 4494)
(See note.)
Zone X axis R/W 1194 to 11A4 hex (4500 to 4516)
parameters Y axis R/W 11AD to 11BD hex (4525 to 4541)
Z axis R/W 11C6 to 11D6 hex (4550 to 4566)
U axis R/W 11DF to 11EF hex (4575 to 4591)
Servo X axis R/W 11F8 to 1201 hex (4600 to 4609)
parameters Y axis R/W 1211 to 121A hex (4625 to 4634)
Z axis R/W 122A to 1233 hex (4650 to 4659)
U axis R/W 1243 to 124C hex (4675 to 4684)

Note Only acceleration/deceleration time, interpolation time, interpolation decelera-
tion time, and MPG ratio/electronic gear data can be written. Other data is

read-only.

In the table, R means the parameter is read-only and R/W means the data
can be read and written. Only the X and Y axes and tasks 1 and 2 are avail-
able with the CS1W-MC221. Numbers for addresses and default settings are
hexadecimal on top and are decimal in parenthesis () at the bottom.

Address R/W Name Description Default setting
Top: L + 1, Bottom: L
MC221 | MC421 MC221 MC421
OFA0O |OFA0O |R Axis configuration 15 L+ 0015 L 03 00 0000 0000
(4000) |(4000) 0002 0004
0 0 0 0 0 0 0 X
folololololololx — |%2 |00
X =1: One axis is used,
X = 2: Two axes are used,
X = 3: Three axes are used,
X = 4: Four axes are used
OFA1 OFA1 R No. of tasks 15 L+1 0015 L 03 00 0000 0000
(4001) |(4001) 0001 0001
0 0 0 0 0 0 0 X
“ololololoTololx] [0 |&
X = 1: One task is used,
X = 2: Two tasks are used,
X = 3: Three tasks are used,
X = 4: Four tasks are used
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Address R/W Name Description Default setting
Top: L + 1, Bottom: L
MC221 | MC421 MC221 MC421
OFA2 OFA2 R Task axis declaration 15 L+1 0015 L 03 00 0000 0000
(4002) |(4002) (for task 1) N A 0003 000F
lofolofolololol[[] 3) (15)
/N
Bit 03 00
Lolulz[ v x|
Specifies the axis or axes used for task 1.
Bits 00 to 03 correspond to axes X through
u.
X = 1: Axis is used.
X = 0: Axis is not used.
OFA3 OFA3 R Task axis declaration | Specifies the axis or axes used for task 2. The | 0000
(4003) |(4003) (for task 2) data configuration is the same as that of the task | 0000
axis declaration for task 1. 0)
OFA4 R Task axis declaration | Specifies the axis or axes used for task 3. The | 0000
(4004) (for task 3) data configuration is the same as that of the task | 0000
axis declaration for task 1. (0)
OFA5 R Task axis declaration | Specifies the axis or axes used for task 4. The | 0000
(4005) (for task 4) data configuration is the same as that of the task | 0000
axis declaration for task 1. (0)
OFA6 OFA6 R Output port setting 15 L+ 0015 L 03 00 0000 0000
(4006) |(4006) 0003 000F
o,0j]0]0]0|] 0O
olololololololll]] [®% |o%
Output port setting
Specifies whether the output ports will be
used for general output or brake signal
output. Bits 00 to 03 correspond to output
ports 1 to 4 if the ports are used for gener-
al output and to axes X through U if the
ports are used for brake signal output.
Bit 03 00
L 1]
L .
Output port 1 (X axis)
Output port 2 (Y axis)
Output port 3 (Z axis)
Output port 4 (U axis)
X = 0: General output, X = 1: Brake signal
output
OFA7 |OFA7 R MPG/sync encoder 15 L+1 0015 11 08 L 03 00 0000
4007 4007 ratio 0000
(4007) | (4007) “ololololol To[ ] |®
7/
Sync encoder ratio J J
MPG/sync encoder
Specifying MPG/sync encoder.
Specifies whether to use an MPG or a
sync encoder. X = 0: MPG, X = 1: Sync
encoder
Sync encoder ratio
Specifies the sync encoder ratio. X = 0:
ratio of 4, X = 1: ratio of 2, X = 2: ratio of
1
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Address R/W Name Description Default setting
Top: L + 1, Bottom: L
MC221 | MC421 MC221 | MC421
OFA8 OFA8 R Pass Mode 15 L+1 0015 11 08 L 03 00 |0000
4008 4008 0000
(4008) (4008 lolololofol o] | |q
N—t N—t
Acceleration mode J
Specifies the pass time mode
Specifying the pass time mode
Specifies whether to move to the next op-
eration in the preceding interpolation ac-
celeration time or to the next operation in
the preceding interpolation deceleration
time during pass operation.
X = 0: Interpolation acceleration time,
X = 1: Interpolation deceleration time
Acceleration mode
Specifies whether to linearly interpolate or
accelerate just one axis or to accelerate
the axis at a fixed rate until the start of
pass operation.
X = 0: Invalid, X = 1: Valid (Fixed accel-
eration)
OFA9 |OFA9 R Teaching Box 15 L+1 0015 11 08 L 03 00 0000
(4009) |(4009) language/autoload 0000
langua Colololol T [olllll |%
Autoload timeout 7‘
T.Box language
T.Box language
Specifies whether the T.Box message is
displayed in English or Japanese. (Only
bit O is valid)
X = 0: English, X = 1: Japanese
Autoload timeout
Specifies whether the time up time is dis-
played when the automatic loading func-
tion is used.
Range: 00 to B4 Hex (0 to 180 s)
Autoloading will not time-up when 00 is set.
1004 1004 R First position data 15 L+1 0015 L 00 0000
(4100) |(4100) number for task 1 R I 0000
‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ First position data nymber‘ (O)
1005 |1005 |R Last position data Specifies the first position data number for 0000
(4101) |(4101) number for task 1 task 1. 07CF
15 L+1 0015 L Q0 (1999)
‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ Last ‘positionj data njumber‘
Specifies the last position data number for
task 1.
Teaching is possible in this range only.
Range: 0000 to 07CF Hex (0 to 1999)
1006 1006 R First position data Specify the first and last position data numbers | 0000
(4102) |(4102) number for task 2 for task 2. The data configuration and range are | 0000
the same as those for task 1. 0)
1007 1007 R Last position data 0000
(4103) |(4103) number for task 2 07CF
(1999)
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Address R/W Name Description Default setting
Top: L + 1, Bottom: L
MC221 | MC421 MC221 | MC421
- 1008 R First position data Specify the first and last position data number | 0000
(4104) number for task 3 for task 3. The data configuration and range are | 0000
the same as those for task 1. 0)
1009 R Last position data 0000
(4105) number for task 3 07CF
(1999)
- 100A R First position data Specify the first and last position data number | 0000
(4106) number for task 4 for task 4. The data configuration and range is | 0000
the same as that for task 1. 0)
--- 100B R Last position data 0000
(4107) number for task 4 07CF
(1999)
100C 100C R Reserved for the These addresses are reserved for the system. | ---
(4108) |(4108) system
100D 100D R Reserved for the
(4109) |(4109) system
Machine Parameters
Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y V4 U
1068 |1081 |109A |10B3 |R Minimum 15 L+1 0015 L 03 00 0000
(4200) |(4225) |(4250) |(4275) se?tlng ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ o ‘ 0 ‘ o ‘ X ‘ 0000
unit (0)
Specifies the minimum unit (i.e., the decimal
position) for the mechanical system.
X=0 (1)
X=1 (0.1)
X=2 (0.01)
X=3 (0.001)
X =4 (0.0001)
1069 (1082 |109B |10B4 |R Axis 15 L+1 0015 11 08 L 03 Q0 0000
(4201) |(4226) |(4251) |(4276) Mode/ 0000
display ololololol ol | |3
unit ‘
Axis mode
Display unit
Axis Mode
Specifies the Axis Feed Mode.
X = 0: Normal Feed Mode, X = 1: Unlimit-
ed Feed Mode
Display unit
Specifies unit displayed by CX-Motion.
0: mm 1:inch 2: degree 3: pulse
106A |1083 |109C |10B5 |R Rotation 15 L+1 0015 L 03 00 0000
(4202) |(4227) |(4252) |(4277) direction 0000
lofolofojofofo]x] )
Specifies the rotation direction of the motor.
X'=0: CW with positive voltage.
X =1: CCW with positive voltage.
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z U
106B |1084 |109D |10B6 |R Emer- 15 L+1 0015 L 03 00 0000
(4203) |(4228) |(4253) |(4278) gency 0000
stop/iimit ofolofolofolofx] 0)
INPUt Stop | gpecifies machine movement with emergency
stop input or CW/CCW limit switch input.
X =0: Voltage output set to 0 V immediately.
The servo driver RUN command output will turn
OFF after voltage is output for 0.5 s.
X =1: Stop after error count is exhausted.
106C |1085 |[109E |10B7 |R Encoder 15 L+1 0015 L 03 00 0000
(4204) | (4229) |(4254) |(4279) ABS/INC 0000
lolofofofofofo]x] )
Specifies the type of encoder.
X'=0: Incremental encoder
X =1: Absolute encoder
106D |1086 |109F |10B8 (R Encoder 15 L+1 0015 L 00 0000
(4205) |(4230) |(4255) |(4280) resolution \ I I 0000
‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ Encoder resolution ‘
w w w (1000)
Specified the resolution of the encoder.
Range: 0001 to FFFF Hex (1 to 65535 [ppr])
106E |1087 |10A0 |10B9 (R Encoder 15 L+1 0015 L 03 00 0000
(4206) |(4231) |(4256) |(4281) ratio ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ X‘ (()(;))00
Specifies the multiplier ratio for the encoder.
X = 0: ratio of 4, X = 1: ratio of 2, X = 2: ratio of 1
106F |1088 |10A1 |10BA (R Encoder 15 L+1 0015 L 03 00 0000
(4207) | (4232) |(4257) |(4282) polarity 0000
lolojofofolofo]x )
Specifies the polarity of the encoder.
X =0: CW with increments.
X=1: CCW with decrements.
1070 1089 10A2 10BB R Pulse rate 15 L+1 03 0015 L 00 0000
(4208) |(4233) |(4258) |(4283) numerator 0001
(olofof | [ [ [ | (1)
\.
Pulse rate numerator
15 L+1 03 0015 L 00
lofofof | [ [ [ |
\.
Pulse rate denominator
1071 | 108A | 10A3 |10BC |R Pulserate | gpecify the numerator and denominator of 0000
(4209) (4234) (4259) (4284) denomi- the pu'se rate. 0001
nator Range: 00000001 to 000186A0 Hex (1)
(1 to 100000)
The pulse rate indicates the weight of each
encoder feedback pulse (mm/pulse,
deg/pulse, inches/pulse, pulses/pulse).
Range: 1/100000 < pulse rate <1
1072 |108B |10A4 |10BD (R Max. 15 L+1 0015 L 00 0000
(4210) |(4235) |(4260) |(4285) motor ‘ 0 ‘ o ‘ 0 ‘ 0‘ v oo remaane ‘ 0BB8
frequency f motor, Tequency (3000)
Specifies the maximum motor frequency.
Range: 0001 to 7FFF Hex (1 to 32767 [r/min])
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z U
1073 |108C |[10A5 |10BE |R Reserved | These addresses are reserved for the system.
(4211) |(4236) |(4261) |(4286) for the
system
1074 |108D |10A6 |10BF |R Reserved | These addresses are reserved for the system. -
(4212) |(4237) | (4262) |(4287) for the
system
1075 |108E |10A7 |10CO0 (R Software 15 L+1 0015 L 00 FD9D
(4213) |(4238) |(4263) |(4288) limit (-) \ ) T T A601
‘ ) . Negative software limit | ) ‘ (_39999999)
15 L+1 0015 L 00
‘ : : Posi:tive so:ftware I:imit : : ‘
Specifies the negative and positive software limits. The
1076 |108F |[10A8 |10C1 |R Software | data is 32-bit signed binary data. _ 0262
(4214) | (4239) | (4264) | (4289) limit (+) L+1: Leftmost 16 bits, L: Rightmost 16 bits 59FF
Range: FD9DAG601 to 026259FF Hex (—-39999999 to (39999999)
39999999)
If the negative software limit is set to 18F Hex (399),
the minimum setting unit is 0.01, and the unit is mm,
the the negative software limit would be 3.99 mm (399
% 0.01).
1077 |1090 |10A9 |10C2 |R Origin 15 L+1 0015 L 03 00 0000
(4215) |(4240) | (4265) |(4290) search 0001
method loJolojofofolo] x| (1)
Specifies the method to search for the origin.
X =0: Origin mode when power is turned ON.
X =1: Limit reverse mode
X =2: Single direction mode
1078 |[1091 |10AA |10C3 |R Origin 15 L+1 0015 11 08 L 03 00 0000
(4216) |(4241) | (4266) |(4291) search 0000
direction ‘0‘0‘0‘0‘0‘ ‘O‘ ‘ (0)
Origin search direction J
Phase-Z detection direction
Specifies the phase-Z detection direction and
origin search start direction for an origin search.
If the origin search start direction is set to 1, then
the search direction will be opposite the Z-phase
detection direction only if the origin proximity
signal input and CW/CCW limit signal input all
turn OFF.
X = 0: Same as the phase-Z detection direction,
X = 1: Opposite the phase-Z detection direction
Phase-Z Detection Direction
Specifies the phase-Z detection direction.
0: Positive; 1: Negative
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z U
1079 |[1092 |10AB |10C4 |R Origin 15 L+1 0015 11 08 L 03 00 0000
(4217) | (4242) | (4267) |(4292) decelera- ‘ O‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ ‘ 0 ‘ ‘ 0000
tion (0)
method J
CW/CCW deceleration method
Origin deceleration method
CW/CCW deceleration method
Specifies the deceleration method when the CW
or CCW limit input signal is detected.
X = 0: Accumulate pulses to stop, X = 1: Decel-
erate to a stop
Origin deceleration method
Specifies the origin deceleration method.
0: Use the origin proximity input signal.
1: Use the limit input signal for the origin proxim-
ity input signal.
107A |1093 |10AC |10C5 |R Origin 15 L+1 0015 L 03 00 0000
(4218) |(4243) | (4268) |(4293) proximity ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ X\ 0000
input logic (0)
Specifies the origin proximity input logic.
X =0: Normally open.
X =1: Normally closed.
107B |1094 |10AD |10C6 |R Wiring 15 L+1 0015 L 03 00 0000
(4219) | (4244) | (4269) |(4294) check 0001
lolololololololx] )
Specifies whether the wiring check function is
used.
X '=0: The wiring check function is not used.
X =1: The wiring check function is used.
107C |1095 |10AE |10C7 |R Wiring 15 L+1 03 0015 L 07 00 0000
(4220) |(4245) | (4270) |(4295) check ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 000A
time olo|o0|0]oO o\ (10)
Wiring check time
Specifies the wiring check time within a range
of 0to 99 (x 10 ms).
Range: 00 to 63 Hex (0 to 99 [x 10 ms])
107D |1096 |10AF |10C8 |R Wiring 15 L+1 03 0015 11 L 00 0000
(4221) | (4246) |(4271) | (4296) check 0032
pulses ‘O‘O‘O‘O‘O‘O‘ ‘ ‘ (50)
Number of wiring check pulses
Specifies the number of pulses to check the wir-
ing within a range of 0 to 999 pulses.
Range: 000 to 3E7 Hex (0 to 999 [pulses])
107E |1097 |10BO |10C9 |R Absolute 15 L+ 0015 L 00 0000
(4222) | (4247) |(4272) |(4297) position " psoepogtionsoting ||| 0000
setting ! ! ! I 1 ! ! (0)
Specifies the correction value for the ABS en-
coder used when the ABS origin setting is
executed. The data is 32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: 80000000 to 7FFFFFFF Hex
(-2147483648 to 2147483647)
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y V4 U
107F |1098 |10B1 |10CA (R Reserved | These addresses are reserved for the system.
(4223) |(4248) | (4273) |(4298) for the
system
1080 (1099 |10B2 |10CB |R Reserved | These addresses are reserved for the system. ---
(4224) | (4249) | (4274) |(4299) for the
system
Coordinate Parameters
Address R/W Name Description Default
setting
Top:L+1,
MC221 MC421 Bottom: L
X Y z U
10CC |10E5 |10FE |[1117 |R/W |Refer- 15 L+1 0015 L 00 0000
(4300) (4325) (4350) (4375) ence ori- T T T T T T 0000
gin offset ‘ ‘ Refe‘.\rence origin ?ffset ‘ ‘ ‘ (0)
value Specifies the offset of the reference origin.
The data is 32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: FD9DA601 to 026259FF Hex
(—39999999 to 39999999)
The minimum setting unit is set to 2 (for 0.01),
the display unit is set to 0 (for mm) and the refer-
ence origin offset is 3.99 [mm] (i.e., 399 x 0.01)
if the data is 399. If the value is changed, the
new value will be valid when the next origin
search is executed.
10CD |10E6 |10FF [1118 |R/W |Work- Sets the offset value of the workpiece origin. 0000
(4301) |(4326) |(4351) |(4376) piece ori- | There is no difference in data configuration, range, | 0000
gin offset | or unit between the workpiece origin offset value (0)
value and reference origin offset value.
When this value is changed, it will become valid
from the time when the next program is executed
from the first block.
10CE |10E7 |1100 1119 R/W | Reserved | These addresses are reserved for the system. -
(4302) |(4327) |(4352) |(4377) for the
system
10DF |10E8 [1101 111A  |R/W |Reserved | These addresses are reserved for the system.
(4303) |(4328) |(4353) |(4378) for the
system
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Feed Rate Parameters

Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y V4 U
1130 1149 1162 117B |R Maximum 15 L+1 0015 L 00 0003
4400) |(4425) |(4450) |(4475 feed rate ‘ ‘ — ‘ ‘ ‘ 0D40
( ) ( ) ( ) ( ) | | Ma‘xmum‘ feed r‘ate | | ‘ (200000)
Specifies the upper feed rate limit. The data is
32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: FD9DA6B01 to 026259FF Hex
(—39999999 to 39999999)
The range varies with the encoder resolution,
pulse rate and display unit. The minimum setting
unit is set to 2 (for 0.01), the display unit is set to
0 (for mm) and the maximum feed rate is 3.99
[mm/s] (i.e., 399 x 0.01) if the data is 399.
1131 114A | 1163 117C |R Maximum | Specifies the upper limit of the interpolation feed 0003
(4401) | (4426) |(4451) |(4476) interpola- |rate. 0D40
tion feed | There is no difference in data configuration, range, |(200000)
rate or unit between the maximum interpolation feed
rate and maximum feed rate.
1132 114B | 1164 117D |R High- Specifies the high-speed origin search feed rate. 0000
(4402) |(4427) |(4452) |(4477) speed ori- | There is no difference in data configuration, range, |4E20
ginsearch | or unit between the high-speed origin search feed | (200000)
feed rate |rate and maximum feed rate.
1133 114C | 1165 117E |R Low- Specifies the low-speed origin search feed rate. 0000
(4403) |(4428) |(4453) |(4478) speed ori- | There is no difference in data configuration, range, |07D0
ginsearch | or unit between the low-speed origin search feed (2000)
feed rate |rate and maximum feed rate.
1134 114D | 1166 117F |R Maximum | Specifies the upper limit of the jog feed rate. 0000
(4404) |(4429) |(4454) |(4479) jog feed | There is no difference in data configuration, range, |4E20
rate or unit between the maximum jog feed rate and (20000)
maximum feed rate.
1135 114E [ 1167 1180 R Accelera- | 15 L+ 0015 L 03 00 0000
(4405) |(4430) |(4455) |(4480) tion/decel- 0000
curve Specifies the type of acceleration/deceleration
curve.
X =0: Trapezoidal curve
X =1: S-shaped curve
1136 |114F [1168 |[1181 R/W | Accelera- 15 L+1 03 0015 L 00 0000
(4406) |(4431) |(4456) |(4481) tion time 0064
[ ofofo] (100)
Acceleration time I
Sets the acceleration time to obtain the maxi-
mum feed rate.
Range: 00000000 to 000186A0 Hex (0 to
100000 [ms])
1137 |1150 |1169 1182 R/W | Decelera- | Sets the deceleration time to reduce the feed rate to | 0000
(4407) |(4432) |(4457) |(4482) tion time | zero from the maximum feed rate. 0064
The data configuration, range and units are the (100)
same as that for acceleration time.
1138 | 1151 116A |1183 |R/W |Interpola- |Sets the acceleration time to obtain the maximum | 0000
(4408) |(4433) |(4458) |(4483) tion accel- | interpolation feed rate. 0064
eration There is no difference in data configuration, range, |(100)
time or unit between the deceleration time and interpola-
tion acceleration time.
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z U
1139 1152 116B [1184 R/W |Interpola- | Sets the deceleration time to reduce the interpola- | 0000
(4409) |(4434) |(4459) |(4484) tion decel- | tion feed rate to zero from the maximum interpola- | 0064
eration tion feed rate. (100)
time There is no difference in data configuration, range,
or unit between the interpolation deceleration time
and deceleration time.
113A |1153 |116C |1185 |R/W |MPGrratio 15 L+1 0015 L 00 0000
(4410) |(4435) |(4460) |(4485) numera- ‘ 0 ‘ 0 ‘ 0 ‘ 0 | MPS ato numerator ‘ 0001
tOr (1 )/ electrc‘rmc gear qumerator‘(1) (1 )
electronic 15 L+1 0015 L 00
ear ratio PG Fao doramintor 1]
o . (o[ o] o]0 M, |
tor (1) Sets the ratio for an MPG/electronic gear pulse for
113B |1154 |116D |1186 |R/W |MPG ratio | setting 1. 0000
(4411) |(4436) |(4461) |(4486) denomi- | Range of numerator: 0001
nator(1)/ D8FO to 2710 Hex (~10000 to 10000) 1)
electronic | Range of denominator:
gear ratio 0001 to 2710 Hex (1 to 10000)
denomi- 0.0001 < |Numerator/denominator| < 10000
nator(1) . ) o
When the numerator is negative, operation is in the
opposite direction. (In Unit Ver. 1.14 or earlier, the
limit input in the direction opposite to movement is
monitored. In Unit Ver. 1.15 or later and Units with
model number ending in -V1, the limit input in the
direction of movement is monitored. Take this into
consideration in system design.)
113C |1155 |116E [1187 |R/W |MPGrratio | Sets the ratio for an MPG/electronic gear pulse for | 0000
(4412) | (4437) |(4462) |(4487) numera- | setting 2. The data configuration and range are the | 000A
tor (2)/ same as that for MPG ratio/electronic gear (10)
electronic | numerator (1)/denominator (1).
gear ratio
numera-
tor (2)
113D |1156 |116F [1188 |R/W |MPG ratio 0000
(4413) |(4438) |(4463) |(4488) denomi- 0001
nator (2)/ (1)
electronic
gear ratio
denomi-
nator (2)
113E |1157 |1170 |1189 |R/W |MPGratio | Sets the ratio for an MPG/electronic gear pulse for | 0000
(4414) | (4439) |(4464) |(4489) numera- |setting 3. The data configuration and range are the | 0064
tor (3)/ same as that for MPG ratio/electronic gear (100)
electronic | numerator (1)/denominator (1).
gear ratio
numera-
tor (3)
113F |1158 |1171 118A |R/W | MPG ratio 0000
(4415) | (4440) |(4465) |(4490) denomi- 0001
nator (3)/ (1)
electronic
gear ratio
denomi-
nator (3)
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z U
1140 |1159 |1172 [118B |R/W |MPGrratio | Sets the ratio for an MPG/electronic gear pulse for | 0000
(4416) | (4441) |(4466) |(4491) numera- |setting 4. The data configuration and range are the | 00C8
tor (4)/ same as that for MPG ratio/electronic gear (200)
electronic | numerator (1)/denominator (1).
gear ratio
numera-
tor (4)
1141 115A |1173 |118C |R/W |MPG ratio 0000
(4417) | (4442) |(4467) |(4492) denomi- 0001
nator (4)/ (1)
electronic
gear ratio
denomi-
nator (4)
1142 115B | 1174 118D |R/W |Reserved | These addresses are reserved for the system. -
(4418) |(4443) |(4468) |(4493) for the
system
1143 115C | 1175 118E |R/W |Reserved | These addresses are reserved for the system.
(4419) | (4444) |(4469) |(4494) for the
system
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Note The above parameters are used as the electronic gear ratio setting when
MPG is selected in the unit parameters or the MPG ratio and sync encoder
are selected.



System Parameters Section 3-3

Zone Parameters

Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z U
1194 |11AD |11C6 |11DF |R/W |Zone A 0000
(4500) |(4525) |(4550) |(4575) specifica- Bit 15 07 06 0504 03020100 0000
tion L L lololololololol [ [ [ [[]] ©
Valid timing ‘
Zone 8
Zone 7
Zone 6
Zone 5
Zone 4
Zone 3
Zone 2
Zone 1
Valid timing

Sets timing for validating zone settings.

X = 0: Enables a zone at the end of the origin
search,

X =1: Enables a zone whether or not the origin
search is completed.

Zone 1t0 8

Enables or disables zone 1 to zone 8 settings. Bits
00 to 07 correspond to zones 1 to 8.

1: Zone enabled

0: Zone disabled

1195 11AE |11C7 |11E0 |R/W |Zone 1 15 L+1 0015 L 00 0000
(4501) |(4526) |(4551) |(4576) negative (T 2ot e st oo | 0000
direction ‘ Zope 1 n?gatlve‘dlrecugn setting (0)

setting 15 L+ 0015 L 00

I I [ [ [ I I
‘ Zone 1 positive direction setting ‘
. | h h ! | .

Sets the negative or positive direction range of
zone 1. The data is 32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits

Range: FDODA601 to 026259FF hex (39999999

1196 |11AF |11C8 |11E1 |R/W |Zone 1 0000
(4502) |(4527) |(4552) |(4577) positive | 10 39999999) 3 0000
direction | This setting is referenced when a specified zone (0)
setting is valid and it must satisfy the following condition.
Negative direction set value < Positive direction
set value

The minimum setting unit is set to 2 (for 0.01),
the display unit is set to 0 (for mm) and the
negative direction set value for zone 1 is 3.99
[mm] (i.e., 399 x 0.01) if the data is 399.

1197 |11BO |11C9 |11E2 |R/W |Zone2 Sets the negative or positive direction range of zone | 0000

(4503) |(4528) |(4553) |(4578) negative |2. 0000
direction | The data configurations, ranges, and units for the (0)
setting negative and positive direction set values are the

1198 [11B1 [11CA |11E3 |RMW |Zone2 |Sameasthose forzone 1.

(4504) |(4529) |(4554) |(4579) positive
direction
setting
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z u
1199 |11B2 |11CB |11E4 |R/W |Zone 3 Sets the negative or positive direction range of zone | 0000
(4505) |(4530) |(4555) |(4580) negative |3. 0000
direction | The data configurations, ranges, and units for the | (0)
setting negative and positive direction set values are the
119A [11B3 [11CC [11E5 |R/W |[Zone3 |sameasthose forzone 1.
(4506) |(4531) |(4556) |(4581) positive
direction
setting
119B |11B4 |11CD |11E6 |R/W |Zone 4 Sets the negative or positive direction range of zone | 0000
(4507) |(4532) |(4557) |(4582) negative |4. 0000
direction | The data configurations, ranges, and units for the (0)
setting negative and positive direction set values are the
119C [11B5 |11CE |11E7 |R/W |Zone4 |sameasthose forzone 1.
(4508) |(4533) |(4558) |(4583) positive
direction
setting
119D |11B6 |11CF |11E8 |R/W |Zone5 Sets the negative or positive direction range of zone | 0000
(4509) |(4534) |(4559) |(4584) negative |5. 0000
direction | The data configurations, ranges, and units for the (0)
setting negative and positive direction set values are the
119E  [11B7 [11D0 [11E9 |RW |[Zone5 |Sameas those forzone 1.
(4510) |(4535) |(4560) |(4585) positive
direction
setting
119F |11B8 |11D1 11EA |R/W |Zone 6 Sets the negative or positive direction range of zone | 0000
(4511) |(4536) |(4561) |(4586) negative | 6. 0000
direction | The data configurations, ranges, and units for the (0)
setting negative and positive direction set values are the
11A0 [11B9 [11D2 [11EB |RW [Zone6 |Sameas thoseforzone 1.
(4512) | (4537) |(4562) |(4587) positive
direction
setting
11A1 11BA |11D3 |11EC |R/W (Zone7 Sets the negative or positive direction range of zone | 0000
(4513) |(4538) |(4563) |(4588) negative |7. 0000
direction | The data configurations, ranges, and units for the (0)
setting negative and positive direction set values are the
11A2 [11BB |[11D4 [11ED |RW |Zone7 |Sameasthose forzone 1.
(4514) | (4539) |(4564) |(4589) positive
direction
setting
11A3 |11BC |11D5 |11EE |R/W |Zone 8 Sets the negative or positive direction range of zone | 0000
(4515) | (4540) |(4565) |(4590) negative |8. 0000
direction | The data configurations, ranges, and units for the (0)
setting negative and positive direction set values are the
11A4 [11BD |11D6 [11EF |RW |Zoneg |Same asthoseforzone 1.
(4516) |(4541) |(4566) |(4591) positive
direction
setting
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Servo Parameters

Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y V4 U
11F8 1211 122A 1243 R/W | Error 15 L+1 0015 L 00 0000
(4600) |(4625) | (4650) |(4675) counter | [0 T T [ o | Eorpounter paminglvele | 2710
warning : : ‘ (10000)
value Sets the accumulated pulses warning value.
Range: 0000 to FDE8 Hex (0 to 65000 [pulses])
11F9 1212 122B 1244 R/W In-posi- 15 L+1 0015 L 00 0000
(4601) | (4626) |(4651) |(4676) tion range ‘ o ‘ 0 ‘ 0 ‘ o ‘ ;In-po;sition; ‘ ?108)A
Sets to check the in-position.
Range: 0000 to 2710 Hex (0 to 10000 [pulses])
11FA  [1213 122C | 1245 R/W | Position 15 L+1 03 0015 L o7 00 0000
4602) |(4627) |(4652) | (4677 loop gain 0028
(4602) |(4627) |(4652) |(4677) Py ‘0‘0‘0‘0‘0‘0‘\‘ | o
Position loop gain
Sets the position loop gain.
Range: 01 to FA Hex (1 to 250 [1/s])
11FB [1214 122D | 1246 R/W | Position 15 L+1 03 0015 L 07 00 0000
(4603) |(4628) |(4653) |(4678) loop FF ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ ‘ ‘ 0000
gain N (0)
Position loop FF gain
Sets the position loop FF gain.
Range: 00 to 64 Hex (0 to 100 [%])
11FC |1215 122E 1247 R/W | Backlash 15 L+1 0015 L 00 0000
(4604) | (4629) |(4654) |(4679) correction ‘ ‘ ‘ ‘ ‘ PO SR ‘ 0000
value 0 0 0 0 acklash correction value (O)
Sets the backlash correction value.
Range: 0000 to 2710 Hex (0 to 10000 [pulses])
11FD |1216 |122F |1248 |R/W |Brake 15 L+1 0015 L 00 0000
(4605) |(4630) |(4655) |(4680) OFF time ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ Bjrake OjFF timje ‘ ?c()))OO
Sets the brake OFF time (the duration from
the brake OFF output of the MC Unit to the
actual brake OFF operation) when the
output port is set for a brake output.
Range: 0000 to 2710 hex (0 to 10000 [ms])
11FE |1217 |1230 |1249 |R/W |Brake ON |15 L+1 0015 L 00 0000
(4606) |(4631) |(4656) |(4681) time ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ Erake ON time ‘ ?c()))OO
Sets the brake ON time (the duration from the
brake ON output of the MC Unit to the actual
brake ON operation) when the output port is set
for a brake output.
Range: 0000 to 2710 hex (0 to 10000 [ms])
11FF | 1218 1231 124A |R/W |Reserved | These addresses are reserved for the system.
(4607) |(4632) |(4657) |(4682) for the
system
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Address R/W Name Description Default
setting
Top: L +1,
MC221 MC421 Bottom: L
X Y z U
1200 |1219 [1232 [124B |R/W |Reserved | These addresses are reserved for the system.
(4608) |(4633) |(4658) |(4683) for the
system
1201 121A |1233 |124C |R/W |Reserved | These addresses are reserved for the system.
(4609) |(4634) |(4659) |(4684) for the
system

3-3-5 Timing that Validates Transferred System Parameters

Note Be sure to turn the MC Unit power OFF and then ON after system parameters
have been transferred. The unit parameters and machine parameters will not
change unless the power is turned back ON.
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The following parameters will change even if the power is not turned back ON.

* Memory management parameters
» Coordinate parameters

¢ Feed-rate parameters

 Zone parameters
¢ Servo parameters

The following table shows the timing that is used to validate the preceding
parameters.

Parameter group

Parameters

Timing

Coordinate parameters

Reference origin offset

Valid after the next origin
search

Workpiece origin offset

Valid after the next G51

operation
Feed-rate parameters Maximum feed rate, maximum interpolation | Valid after the next
feed rate, high-speed origin search feed operation

rate, low-speed origin search feed rate,
maximum jog feed rate, acceleration time,
deceleration time, interpolation
acceleration time, interpolation
deceleration time

¢ Automatic Mode
From the next time a G
code is executed.
¢ Manual Mode
From the next
operation command.

MPG ratio

Valid immediately

Others

Valid immediately
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3-3-6 System Parameters

Unit Parameters

M Parameter Set 1 Unit and Memory Parameters

Mumber of Axes:

1 Asis

2 Az

= 3 fwiz

Diigital output

1 [ General

2 [ General

3 [ General

4 [ General

This section describes parameters and parameter settings when CX-Motion is
used to set system parameters. Refer to the CX-Motion Online Help for details
on the operating procedures for CX-Motion.

The CS1W-MC421 setting window for the CX-Motion is shown below. Unit
and memory parameters are set from the same window.

=[] =]

Tasks:

Agiz Allocated to tazk Tazk Memory Fange

w o > U Start End
Taskl: v ¥ W [ [1393
Taskz | [ | ¢ [ [1333
Taskd [ | T [0 [1339
Takd: [ T [ [ [0 [1533
MPGE S ynchronous Encoder Synchronous Encoder R atio
* MPG " Encoder (= 4] i 2 1
Paszz Mode Acceleration Mode
+ .i‘-._cc:elelatiun ~ D_ec:eleratiun & 0OFF ~ On

Tirne: Time

Teaching Box Language Autoload Timeout
+ Englizh " Japanese 0 fs

Number of Axes

Task Declarations

Digital Output Settings

MPG/Sync Encoder
Setting

Pass Mode

Set a range of 1 to 4 axes for the CS1W-MC421. The default setting is 4 axes.
Set a range of 1 to 2 axes for the CS1W-MC22. The default setting is 2 axes.

The X, Y, Z and U axes are allocated to task 1 in default settings for the
CS1W-MC421. The X and Y axes are allocated to task 1 in default settings for
the CS1W-MC221.

These parameters set whether output ports will be used for general outputs or
brake signal outputs. When used for brake signal outputs, general outputs 1 to
4 are brake signal outputs for the X through U axes. The default setting is for
brake signal outputs. Refer to 6-74 Servo Lock and Unlock for more details.

When using OMRON U- or W-series Servo Drivers, the use of the Driver’s
brake interlock is recommended.

This parameter sets whether an MPG or sync encoder will be used. The sync
encoder ratio (1, 2 or 4) is also set if a sync encoder is selected. The default
setting is MPG and the sync encoder ratio is invalidated (fixed at a ratio of 1) if
MPG is set.

This parameter sets whether to move to the next operation using the preced-
ing interpolation acceleration time or the preceding interpolation deceleration
time for Pass Time Mode selection.
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Acceleration Time Selected

The machine moves to the next operation in the preceding interpolation accel-
eration time.
Speed The machine moves to the next op-

eration in the preceding interpolation
acceleration time (Ta).

Pass time before the next target.

Ta Ta

Ta: Interpolation ac-
celeration time
Deceleration Time Selected
The machine moves to the next operation in the preceding interpolation decel-

eration time.

Speed . o .
The machine moves to the next operation in the preceding
interpolation deceleration time (Td).

Pass time before the next target.
' i ; N
: i i N
Ll Ll ' 1 ~
1 1 1 1 ~
' 1 1 1 ~
' ' ] 1 ~
1 1 1 1 ~
1 1 ] 1 ~
' 1 1 ] ~
0 Z i i i
Ta . i Td i i Td
Ta: Interpolation ac- Td: Interpolation de-
celeration time celeration time
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Teaching Box Language

Autoload Timeout

Acceleration Mode

The Acceleration Mode sets whether to use fixed acceleration or not during
acceleration or to use pass operation with linear interpolation for just one axis.
This mode has priority regardless of the Pass Mode selection.

The following diagram shows what happens when the interpolation feed rate
is reached at a constant acceleration (fixed acceleration) when Acceleration
Mode is set to ON.

Ti = Ta x Vi/Vmax

Tj = Ta x (Vmax — Vi)/Vmax

Ta: Interpolation acceleration time (feed rate parameter)
Speged

Vmax [---------ommmmmemmom o

Fixed acceleration

Vi f----4--

Time

|

Ti

Tj

Vmax: Maximum in- Vi Interpolation feed rate
terpolation feed rate

Refer to 6-8 Operating Modes for more details. The default setting is Acceler-
ation Mode OFF.

The default setting for Teaching Box messages is English.

The autoload timeout setting specifies the monitoring time for downloading
data between CX-Motion and the MC Unit during automatic loading. An error
will be generated if communications has not restarted after the timeout time
has elapsed and the automatic loading error flag will be turned ON. In this
case, the data that is being transferred will be deleted. Refer to 6-16 Auto-
matic Loading for more details. The default setting is 0.

Memory Management Parameter

Refer to Unit Parameters on page 171 for details on the setting window on
CX-Motion. The window is used to set position data numerically for each task.
An MC program can use a total of 2,000 position data addresses (A0000 to
A1999).

Position data addresses are from 0000 to 1999 with position data start and
end addresses set for each task. These parameters are then used when
teaching. They are used to prevent teaching data from being incorrectly
taught when two or more tasks are involved.

The default setting for all tasks is 0000 to 1999. When position data is
obtained by teaching, the data is stored from the first address set here.
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Machine Parameters

Minimum Setting Unit

174

The CS1W-MC421 setting window for CX-Motion is shown below.

Y Parameter Set 1 Machine Parameters HiE B

Motar w b atar Limitsl Encoder 1 Lirits 1 Drigin 1 Witing

Finimum Setting L nit | 1 ﬂ

Display Urit; ||:|u|se ﬂ

Fatate Direction on +:
{* Fopward " Reverse

Emergency Stop Method
& Yoltage Outto % On Emar Count

[

The MC Unit can manipulate position data ranging from —39,999,999 to
+39,999,999 when the minimum setting unit is set to 1 (the default setting).
The minimum setting unit can be set to 0.1, 0.01, 0.001, or 0.0001 to provide
greater precision but a more limited range, as shown in the following table.

Min. setting unit Range
1 —39,999,999 to +39,999,999
0.1 —3,999,999.9 to +3,999,999.9
0.01 —399,999.99 to +399,999.99
0.001 —39,999.999 to +39,999.999
0.0001 —3,999.9999 to +3,999.9999

Depending on the pulse rate, the range of command values might be smaller
than the range shown in the table above. Set the maximum command values
based on the following two conditions.

* |Max. command value (C)| < 1073741823 x P

e [Max. command value (C)| £ 39999999(C)
P: Pulse rate ([pulses/pulse], [mm/pulse], [degrees/pulse], [inches/pulse])
C: Minimum setting unit (0.1, 0.01, 0.001, or 0.0001)
For example, when the minimum setting unit is 0.01 and the pulse rate is
0.0001:

1073741823 x 0.0001 = 107,374.1823 < 399,999.99

Since the minimum setting unit is 0.01, the command value range is
-107,374.18 to +107,374.18.
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Axis Mode/Display Unit

Axis Mode

Rotate Direction

The possible setting ranges of the following parameters depends on the set-
ting of the minimum setting unit.

Menu Parameter
Machine Parameter Edit Negative software limit
Positive software limit
Coordinate Parameter Edit Reference origin offset
Workpiece origin offset
Feed Rate Parameter Edit Maximum feed rate

Max. interpolation feed rate
High-speed origin search feed rate
Low-speed origin search feed rate
Maximum jog feed rate

Zone Parameter Edit Zone negative SV

Zone positive SV

Refer to the Data Configuration for System Parameters and 6-20 Unlimited
Feeding for details on these settings. These parameters determine the unit
that will be used when monitoring the present values. While each axis is con-
trolled by pulses in the MC Unit, the present value is monitored in units that
will display on the peripheral device.

The units available are mm, inches, degrees, and pulses, and the default set-
ting is pulses. When a setting other than pulses is used, change the pulse
range to match the units used for the pulse rate parameter. The units for the
following parameters will change when the display unit setting is changed.

Menu Parameter
Machine Parameter Edit Pulse rate, software limits
Coordinate Parameter Edit Coordinate system origin offsets
Feed Rate Parameter Edit All feed rates
Zone Parameter Edit Zone settings

There are two axis modes: Normal Feed Mode and Unlimited Feed Mode.

* Normal Feed Mode
Enables positioning within the software limits after the origin has been es-
tablished.
* Unlimited Feed Mode
Enables positioning even if the origin has not been established. The soft-
ware limits are not used in this mode. and the present position will be indi-
cated between the negative software limit and the positive software limit
minus the minimum setting unit.
For example, if the minimum setting unit is 0.1, the negative software limit
is 0 and the positive software limit is 360, the present position will be indi-
cated between 0 and 359.9.
Refer to 6-20 Unlimited Feeding for details.
The default setting is for the Normal Mode.
This parameter specifies if forward operation is to be performed or if reverse
operation is to be performed for positive positioning commands (positive volt-
ages). Use this parameter in combination with the encoder polarity parameter.
These parameters can be used to correct wiring mistakes between the MC
Unit and servo driver (encoder wiring or speed reference wiring reversed) or
to change directions without changing the actual connections.

The default setting is for forward operation for positive voltages.
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Emergency/Limit Input
Stop Method
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Brake output

Voltage output

Brake output

RUN command output

No brake output

Voltage output

RUN command output

This parameter determines how the servomotor will be stopped when an
emergency stop input signal or CW/CCW limit input signal is received. There
are two stop methods: Instantly dropping the voltage output to 0 V and stop-
ping using accumulated pulses in the error counter. The MC Unit is equipped
with emergency stop, CW limit, and CCW limit external inputs for each axis.

Instantly Dropping Voltage Output to O V:

When the emergency stop or CW/CCW limit input signal turns OFF, the RUN
command output will turn OFF (servo unlock) using the timing shown in the
following figure.

10V Emergency stop

/7 0V output for 0.5 s

Turns OFF after waiting

the brake ON time

<—Q>| (system parameter).

10V Emergency stop

/7 0V output for 0.5 s

Stop using accumulated pulses: When the emergency stop input signal or CW/CCW limit input

signal goes OFF, the motor will be stopped with the servo
locked after error counter pulses are deleted until there are no
pulses remaining.

The default setting is to instantly drop the voltage output to 0 V.

Changes Made to the Driver Alarm Input Stop Method

The method used to stop the servomotor when an error occurs at the servo
driver and a driver alarm input error (error code: 003C) is generated, has been
changed in the following way. The change is effective for models with -E9 at
the end of the lot number, and for models with lot numbers 991118 or later.

Specifications before Change

After the driver alarm input signal is received, brake output and RUN com-
mand output are turned OFF with the following timing. Brake output and RUN
command output will also be turned OFF when other errors that result in an
emergency stop are generated.
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Note When using models with the previous specifications, take appropriate coun-
termeasures against dropping in the vertical axis.

With brake output enabled: With brake output disabled:
Voltage output Voltage output
If the CW (or If the CW (or
C:CW? limit inputd C.CW|).Iimit in.puzj
signal Is receiveq, signalisreceiveq,
/ OQ\J/ is output for /., OQ\J/ is output for
‘—’3 0.5s. ‘—'3 0.5s.
Time Time
CW limit input 1 CW limit input 1
3 Waits the 3
Brake output —ﬂ&i’ .
RUN command output - RUN command output —|—

Specifications after Change
Brake output and RUN command output are turned OFF when the driver
alarm input signal is received. (Operation when other errors that result in an
emergency stop are generated will be the same as for previous models.)
With brake output enabled: With brake output disabled:
Voltage output Voltage output

Brake output and RUN RUN command output
command output turn turns OFF when the

OFF when the driver driver alarm input signal
alarm input signal is is received.
/ received. /

Time ‘ Time

Driver alarm input —|— Driver alarm input —|—
Brake output —|— ‘
RUN command output —|— RUN command output —|—

Encoder ABS/INC This parameter specifies whether the encoder being used is an absolute or
incremental encoder; it should normally be set to an incremental encoder. Set
the parameter to an absolute encoder when using an absolute encoder with a
U-series Servo Driver.

Encoder Resolution This parameter sets the encoder resolution. Encoder resolution is the number
of pulses (encoder frequency dividing ratio) that can be output per encoder
revolution. It can be set from 1 to 65,535 and the default setting is 1,000 pr.
Make sure the resolution satisfies the following condition.

Upper max. motor speed limit [r/min] < 500 [kp/s] x 60 + encoder resolution
[p/r]

If the resolution does not satisfy the above condition, reduce the resolution
from parameters at the servo driver or reduce the maximum number of motor
revolutions.

Encoder Ratio This parameters specifies the encoder ratio (4, 2 or 1). The default setting is a
ratio of 4.
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Encoder Polarity

Pulse Rate

Maximum Number of
Motor Revolutions

Positive (+) and Negative
(-) Software Limits
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This parameter specifies whether the motor will turn forward or reverse when
the feedback pulses from the encoder increase. The default setting is “forward
on increase.”

This parameter determines the amount that the work-piece is moved per feed-
back pulse.

The pulse rate is given by the following equation if Y feedback pulses are out-
put from the encoder when the servo motor moves the work X mm.

X (mm)
Pulse rate = ———+—
Y (pulses) x 4 With an encoder ratio of 4
Xmm
—Amm
Servomotor [
Work
Servodriver
Voltage
command
Feedback pulses
Y (pulses)
MC421

The pulse rates are set independently for the X and Y axes. Each can be set
from 1 to 100,000. The default setting is 1. Set the X and Y pulse rates so that
the X/Y ratio doesn’t exceed 1.

1/100,000 < X/Y (pulse rate) < 1

The input ranges for the following parameters will change when the pulse rate
setting is changed.

Menu Parameter
Machine Parameter Edit Software limits
Coordinate Parameter Edit Coordinate system origin offsets
Feed Rate Parameter Edit All feed rates
Zone Parameter Edit Zone settings

This parameter sets the number of times that the servomotor will revolve in
one minute at a speed reference voltage of 10 V. The setting range is 1 to
32,767, the default setting is 3,000 r/min and the maximum number of motor
revolutions set with this parameter corresponds to the 10 [V] speed reference
voltage output from the MC Unit. Make sure the maximum number of motor
revolutions setting satisfies the following conditions.

Upper maximum motor revolution limit [r/min] =
500 [kp/s] x 60 + encoder resolution [p/r]

If the number of revolutions does not satisfy the preceding conditions, reduce
the resolution from parameters at the servo driver or reduce the maximum
number of motor revolutions.

These parameters set the positive and negative limits monitored by the soft-
ware. The unit is the unit set for the display unit parameter within a range
determined by the minimum setting unit parameter. The default range is
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Origin Search Methods

Phase Z Detection
Direction

Origin Search Start
Direction

Origin Deceleration
Method

CW/CCW Deceleration
Method

Origin Proximity Logic

Wiring Check ON/OFF

between —39,999,999 and +39,999,999 pulses. Set the limits so that 0 is
included when performing origin searches. If the Axis Mode is set to the
Unlimited Feed Mode, then these two parameters will indicate the present
position display range. Refer to 6-20 Unlimited Feeding for more details.

Refer to SECTION 9 Establishing the Origin for more details on origin
searches. Select one of the following operating methods (modes) for the ori-
gin search.

Mode Description

Set origin at power ON | The position of the motor when power is turned ON is
automatically defined as the origin.

Reverse Mode The motor is reversed if a limit input signal goes ON before
the origin proximity input signal is received.
1 direction Mode The origin search is performed in the direction set by the

origin search direction parameter. An error will occur if a
limit input signal goes ON before the origin proximity input
signal is received.

The default setting is Reverse Mode.

This parameter sets the Phase Z detection direction during origin searches.
Refer to SECTION 9 Establishing the Origin for more details.
The default setting is the positive (+) direction.

This parameter sets the start direction for origin searches. It specifies the
same direction as phase Z detection or the opposite direction of phase Z
detection. Refer to SECTION 9 Establishing the Origin for more details.

The default setting is the same direction as phase Z detection.

This parameter sets the input signal(s) used to switch from high-speed to low-
speed origin search when a search is executed. It also selects whether to use
the origin proximity input signal or to use the limit input signal as the original
proximity input signal.

The default setting is to use the origin proximity input signal. If the origin prox-
imity input signal is not used, select use the limit input signal as the origin
proximity input so the limit input signal will be used as the origin proximity
input.

This parameter sets the deceleration method used if a limit input signal is
detected when an origin search is executed.

It specifies using pulses accumulated in the error counter to stop or deceler-
ate to a stop as the deceleration method used when an limit input signal is
detected. The following figure shows that speed will change dramatically in
reverse if error counter is used to stop. Refer to SECTION 9 Establishing the
Origin for more details.

Speed |

The speed changes dramatically
L when using error counter to stop.

Time

The default setting is to use the error counter.

This parameter specifies whether the original proximity input signal is nor-
mally open or normally closed and it must be set when the origin proximity
input signal is used. The default setting is normally open.

This parameter specifies whether a wiring check is to be performed when the
servo is locked initially after the power is turned ON. The wiring check function
outputs a predetermined number of pulses in a predetermined direction and
checks whether the correct number of feedback pulses is received. The
default setting is ON.
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See 2-3-10 Wiring Check Function and 2-5 Wiring Check Troubleshooting for
more details.

Wiring Check Time This parameter checks the feedback pulses if check pulses are not returned
within the time set here. The setting range is from 0 to 99 and the time is 10
times (x 10 ms) the set value. The default setting is 10 (100 ms).

Wiring Check Pulses This parameter specifies the number of check pulses output in a wiring check.
The setting range is from 0 to 999 and the default setting is 50 pulses.

Absolute Position Setting This parameter specifies the correction value for the absolute encoder used
when the absolute origin setting is used. It can only be monitored from the
CX-Motion and cannot be monitored from the Teaching Box.

Coordinate Parameters
The CS1W-MC421 setting window from CX-Motion is shown below.

| Parameter Set 1 Coordinate Parameters Hi= B3

Origire
Reference WiarkFiece

wawis 0 puke 0 puke
Yawis |0 pule 0 puke
Zéws |00 pulse 0 puke
Udwis [0 pule 0 puke

Reference Origin Offset A reference origin offset is an offset from the mechanical origin. It is used in
origin searches as shown in the following figure.

/Maximum feed rate

Moves the reference origin offset
and sets the present position to 0
to establish the origin.

High-speed origin search feed rate

Low-speed origin
search feed rate,

: b !

Origin search start ~ Origin proximity ~Mechanical origin detected Origin established
input signal detected
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Workpiece Origin Offset
Values

The setting range will vary with the minimum setting unit and pulse rate in the
machine parameters.

Y Y
A A

X-axis reference origin offset value

—*—{Reference origin .
/: Y-axis reference origin offset value
0 : .

Mechanical origin

This parameter is set when you want to move the origin after the mechanical
origin has been found.

The workpiece origin offset is an offset from the reference origin. The work-
piece origin offset values are referenced when G51 (SELECT WORKPIECE
COORDINATE SYSTEM) is executed in the G-language program.

YI
[}

Y1

A

Workpiece origin

= X

- X'

0

Reference origin

This can be useful, for example, in carrying out operations such as drilling
holes in the positions shown above.

Move the workpiece origin to the workpiece origin position by changing the
workpiece origin offset value. Carry out the positioning for drilling the holes by
selecting the workpiece coordinate system.

The origin can be changed temporarily using G53 (change workpiece origin
offset) in the G language program.
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Feed Rate Parameters

The CS1W-MC421 setting window for CX-Motion is shown below.

E4Parameter Set 1 FeedRate Parameters HE B

Feed Rates 1 Acceleration ] Electronic Qearingw

b axirmum Feedrates:

High Speed: 409600 pulze /3
Inkerpolatiorn: 403600 pulze  f=
Joi: 40360 pulze /s

Origin Search:

High Speed: 40960 pulze I
Low Speed: 4096 pulze 'z

[x]

Note Feed Rate Setting Ranges

Feed Rate Relationships

The following equation provides possible ranges for high-speed feed rates as
well as high- and low-speed feed rates for origin searches.

Pr
< <Vm —

Vm: Max. motor frequency

Ep: Encoder resolution
Et: Encoder ratio
Pr: Pulse rate

For example, the equation yields the following at a Vm: 1,000 [r/min], Ep: 300
[pulses/r], Pr: 0.01 [mm/pulse] and Er: ratio of 4.
1000 [r/min] x 300 [ppr] x 4 x 0.01 [mm/pulse] + 60 = 200 [mm/s]

Therefore, the setting range would be 1 to 200. When the minimum setting
unit is 0.01, the possible setting range would be 0.01 to 200.00.

In the example above, the display unit is mm. The SV unit would be pulses/s if
the display units were pulses.

If the following conditions aren’t met, an error will occur when the parameters
are transferred from the CX-Motion.

Max. feed rate > Maximum interpolation feed rate

Max. feed rate > Maximum jog feed rate

Max. feed rate > Origin search high-speed feed rate

Max. feed rate > Origin search low-speed feed rate

Origin search high-speed feed rate > Origin search low-speed feed rate

Maximum Feed Rate/Maximum Interpolation Feed Rate/Maximum Jog Feed Rate
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These parameters set the maximum feed rate for PTP operation, interpolation
operation, and jogging. See Feed Rate Setting Ranges for more details on
possible ranges. Each axis used must be set individually.
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High- and Low-speed
Origin Search Feed Rates

Acceleration/Deceleration
Curve

Trapezoidal Curve

S-curve

These parameters set the high- and low-speed feed rates for origin searches.
The high-speed feed rate is the feed rate at which the axis is moved until the
origin proximity input signal is detected during an origin search. The origin
search low-speed feed rate is used after the origin proximity input signal is
received until phase Z is detected.

High-speed origin ------ Phase Z detected.

search feed rate

Low-speed origin
search feed rate

A

Start of the Origin proximity ~ Origin

origin search input detected.
In an origin search, the Unit accelerates to the origin search high-speed feed
rate and searches for the origin proximity input signal. When the origin prox-
imity input signal is found, the Unit decelerates to the origin search low-speed
feed rate and searches for phase Z. Settings must be made for each axis.

Refer to Feed Rate Setting Ranges for more details on possible ranges.

A trapezoidal curve or an S-curve can be selected. The default setting is for a
trapezoidal curve. The accelerations for these curves are shown below.

Speed
Acceleration time: Stable rate time | Deceleration time
Speed
: Time
Acceleration time: Stable rate time | Deceleration time

Note The S-curve is achieved using a trinomial function.

Acceleration, Deceleration, Interpolation Acceleration and Interpolation Deceleration Times

These parameters set the acceleration, deceleration, interpolation accelera-
tion and interpolation deceleration times. The acceleration and interpolation
acceleration times specify the time required to reach the maximum feed rate.
The deceleration and interpolation deceleration times specify the time
required to decelerate from the maximum speed to zero.

Set these parameters for each axis used. The setting range is from 0 to
10,000 in 2-ms units.
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MPG Ratio (1 to 4)/ These parameters set the ratio per pulse when using an MPG or sync

Electronic Gear (1 to 4) encoder. The ratio setting is extremely accurate because the numerator and
denominator can be set separately. A maximum of four ratios can be set for
each axis.

The following setting ranges are possible.
Numerator: —10,000 to 10,000

Denominator: 1 to 10,000

0.0001 <| numerator/denominator| < 10,000

Zone Parameters The CS1W-MC421 setting window for the CX-Motion is shown below.

I Parameter Set 1 Zone Parameters HE E|

Zore Availability
' 0n

Independent of Origin
Established

Fone Settinga:

Zone Set MHegative 5 Pozitive 54
1 [ lﬂi pulze lﬂi pulze
2 [ lﬂi pulse lﬂi pulse
3 [ lﬂi pulze lﬂi pulze
4 [ lﬂi pulze lﬂi pulze
5 r lﬂi pulze lﬂi pulze
E [ lﬂi pulze lﬂi puilze
7 [ lﬂi pulze lui puilze
g [ IDi pulze lﬂi pulse
]
Setting Zones These parameters set the timing that will make the zone setting valid and set

whether zones 1 to 8 settings will be used.

Select the timing to one of the following: After the origin is established or
always (regardless of whether or not the origin has been established. The
default setting is after the origin is established.

Set the zone ranges after selecting Set for the zone.

Positive (+) and Negative When the present value is within the range set here, the zone flags for zones
(=) Zone Settings 1 to 8 will turn ON in the PC interface area.
CCwW Present value Origin  Present value CW
‘ . ‘ : ‘/ Zone setting range ‘
Zone Flag OFF Zone Flag ON

The following table shows zone flag allocations.

Word Axis Bits Bit names
MC221 MC421
n+22 n+38 X axis 08to 15 Zone 1 Flag (bit
n+25 n+41 Y aX.IS IC:)ISa)gtcE éf?g)s
- n+44 Z axis
n+47 U axis
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Servo Parameters

Error Counter Warning

The zone ranges that can be set depend on the machine parameter minimum
setting unit and pulse rate.

The CS1W-MC421 setting window for CX-Motion is shown below.

=iParameter Set 1 Servo Parameters HiE E

Servo Settings:

Error Counter “ arning: Pulze

In Pozition: |-I 0 FPulze

Fosition Loop Gain: IED— 14z
Position Loop FF Gain: IED— 4
BackLazh Carection: ID— Pulze
Brake OFff Tirne ID— s
Brake O Time ID— s
Errar Counter b asimum IU— Pulze

[ |

This parameter sets the number of pulses used to monitor accumulated
pulses in the error counter.

The Error Counter Function Selection (bit 07 of word n) can be used to set
either error counter error detection (default setting) or an error counter warn-
ing. If error detection is set and the number of pulses in the error counter
exceeds the warning value, an error counter overflow error will occur and the
servo will be turned OFF. If the alarm function is set, the Error Counter Warn-
ing Flag will be turned ON instead.

Generally set the error warning counter about 20% above the level of pulses
that accumulate during normal operation and adjust to the proper setting for
the mechanical system. When a problem occurs in the mechanical system or
motor, the accumulated pulses in the error counter will exceed the set value
so the error can be detected.

Frequency

Error counter content when
an error has occurred

Error counter set value
Command pulses

Error counter content during
normal operation

Time
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In Position

Position Loop Gain
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Word Axis Bit Bit name
MC221 MC421

n+22 n+38 X axis 06 Error Counter

n+25 n+41 Y axis Warning Flag

-—- n+44 Z axis

n+47 U axis

n All 07 Error counter
function selec-
tion

Set this parameter for each axis being used. The setting range is 0 to 65,000
and the default setting is 10,000.

When positioning an axis, the Positioning Completed Flag in the PC interface
area is turned ON when the pulse distribution is completed and the axis is in
position.

Pulses
A

counter

/ Accumulated pulses in the error

Command pulses

In position

Axis start bit

Positioning
Completed Flag

The following table shows axis start bit and Positioning Completed Flag allo-
cation.

Word Axis Bit names
MC221 MC421
n+22 n+38 X axis Axis Start Bit (bit
n+25 n+41 Y axis 04) .
- Positioning
n+44 Z axis Completed Flag (bit
n+47 U axis 05)

Adjust so the axis is in the in-position range when positioning is completed.
The setting range is 0 to 10,000 and the default setting is 10 pulses.

Be sure that the in-position zone is entered when positioning has been com-
pleted.

Sets the position loop gain, which can be determined from the following equa-
tion.

Feed rate [pulses/sec]
Accumulated pulses [pulses]

Position loop gain [1/s]=
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Position Loop FF Gain

Speed reference pulses

Backlash Correction

Brake ON/OFF Time

If the position loop gain is too low, motor response will deteriorate because
there will be too many accumulated pulses. If the position loop gain is too
high, oscillation and noise might occur. In general, the setting should be 50 to
70 (1/s) for NC machine tools, 30 to 50 (1/s) for multi-purpose machines and
assembly machines, and 10 to 30 (1/s) for industrial robots.

The setting range is 1 to 250 and the default setting is 40 (1/s).
Sets the position loop FF (feed-forward) gain. The setting range is 0 to 100
(%), and the default setting is 0 (%).

The position loop FF gain process the speed reference pulses and reduces
the positioning time by adding directly to the command voltage.

Position
loop FF
gain
Amplifier
Error Position
counter loop gain DIA S
Command ervo
voltage driver
Feedback pulses

The following diagram shows the relationship between the position loop FF
gain and the speed reference pulses.

Command
voltage
Position loop FF gain 100%
10V |- .
: Position loop FF gain 50%
BV [ommmmmmenm et ;
5 ' Speed reference pulses

Max. speed reference value
(Max. motor speed)

This parameter sets backlash correction for the mechanical system. The set-
ting range is 0 to 10,000 pulses and the default setting is O pulses. Refer to
6-15 Backlash Correction for more details.

This parameter sets the brake ON/OFF time. The setting range is 0 to 10,000
ms and the default setting is 0 ms. Refer to the brake manual and adjust the
proper time for the system.

Refer to Servo Lock (page 241) and Servo Unlock (page 241) in 5-3 PC Inter-
face Area and 6-14 Servo Lock and Unlock.

3-4 Position Data

There are 2,000 positions that can be used. An axis is positioned by specify-
ing the position directly in a G-language program or it is positioned by specify-
ing a position in the position data (specifying indirectly). Position data is
transferred to and from an MC Unit by writing a specific transfer command in
the command area (addresses 6102/6103) using CX-Motion, IOWR/IORD
instructions or IOWR instructions.
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3-4-1

3-4-2
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Position Data Addresses

Specify position data at the following addresses in MC Unit memory. Specify
the addresses in hexadecimal when using IOWR/IORD commands.

Data Address range Number of words to
transfer
Position data 0000 to 07CF (decimal: 1 position: 0003 hex
0000 to 1999) 2 positions: 0006 hex
3 positions: 0009 hex
4 positions: 000C hex

The preceding addresses 0000 to 1999 are specified using AO000 to A1999 in
G language.

Position Data Configuration

Each position is comprised of three words. Refer to SECTION 4 Data Transfer
and Storage for more details about transferring data. Data can be transferred
at any time.

15 12 11 08 07 04 03 00
o] o 0 0 | Abrmi,
j+1 Position (Ijata (32-bit sligned: Rightrpost 16 bits)
j+2 Position t::iata (32-bit s:igned: Leftm(:Jst 16 bits)

A: Decimal point position 0:x 1
1:x0.1
2:x0.01
3:x0.001
4:x 0.0001

Example 1
The following is the configuration of a position data value of 123.45.

15 12 11 08 07 04 03 00
+0 0 0 0 2
+
+1 3 0 3 9
j+2 0 0 0 0

00003039 (Hex) = 12345 (decimal)

The decimal point position is 2, so it yields 123.45.

Example 2
The following is the configuration of a position data value of 12345.

15 12 11 08 07 04 03 00
j+0 0 0
j+1 C F C 7
j+2 F F F F
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3-5 Monitor Data

Monitor data consists of error codes for errors generated in the MC Unit, num-
bers for tasks executing programs, numbers for executing blocks, ON/OFF
status for all /0 signals to the MC Unit, present positions, and other data that
can be monitored. All data can be read from an MC Unit using IORD instruc-
tions. The CX-Motion and Teaching Box can be used to read some, but not all,

of the data.

Monitor Data Addresses

Specify monitor data at the following addresses in MC Unit memory. Specify
the addresses in hexadecimal when using IORD instructions. Numbers in
parentheses () are decimal addresses. When transferring monitor data, the

number of words to transfer is 0002 hex.

Monitor data Address CX- T Box
Motion

Error codes System error code | 1770 hex (6000) O O
Task 1 error code 1771 hex (6001) O O
Task 2 error code 1772 hex (6002) @) O
Task 3 error code 1773 hex (6003) O O
Task 4 error code 1774 hex (6004) O O
X-axis error code 1775 hex (6005) O O
Y-axis error code 1776 hex (6006) @) O
X-axis error code 1777 hex (6007) O O
U-axis error code 1778 hex (6008) O O

I/O monitoring 1/0 monitor data 177B hex (6011) @) @)
(X7Y)
1/0O monitor data 177C hex (6012) O O
(ZV)

Task 1 status Executing program | 1784 hex (6020) O X
number
Executing block 1785 hex (6021) O X
number
Teaching execution | 1786 hex (6022) X X
address

Task 2 status Executing program | 1788 hex (6024) O X
number
Executing block 1789 hex (6025) O X
number
Teaching execution | 178A hex (6026) X X
address

Task 3 status Executing program | 178C hex (6028) O X
number
Executing block 178D hex (6029) O X
number
Teaching execution | 178E hex (6030) X X
address

Task 4 status Executing program | 1790 hex (6032) O X
number
Executing block 1791 hex (6033) O X
number
Teaching execution | 1792 hex (6034) X X
address

189



Monitor Data

Section 3-5

190

Monitor data Address CX- T Box
Motion
Reference X axis 17A2 hex (6050) O O
coordinate system [y 5yig 17A3 hex (6051) o) o)
present position :
(See note.) Z axis 17A4 hex (6052) O O
U axis 17A5 hex (6053) O O
Workpiece X axis 17A6 hex (6054) O X
coordinate system [y 5yig 17A7 hex (6055) o) x
present position :
Z axis 17A8 hex (6056) O X
U axis 17A9 hex (6057) O X
Reference X axis 17AA hex (6058) O O
coordinate system [y 5yg 17AB hex (6059) |O o)
present position in -
pulses Z axis 17AC hex (6060) O O
U axis 17AD hex (6061) O O
Error counter value | X axis 17AE hex (6062) O O
in pulses Y axis 17AF hex (6063) |O O
Z axis 17B0 hex (6064) O O
U axis 17B1 hex (6065) O O
Workpiece origin X axis 17B2 hex (6066) O X
shift value Y axis 17B3 hex (6067)  |O x
Z axis 17B4 hex (6068) O X
U axis 17B5 hex (6069) O X
Phase Z marginin | X axis 17B6 hex (6070) X O
pulses Y axis 17B7 hex (6071)  |x 5}
Z axis 17B8 hex (6072) X )
U axis 17B9 hex (6073) X O
Reference X axis 17BA hex (6074) X X
coordinate system [y ayjg 17BB hex (6075)  |x X
present position in -
pulses (See note.) | £ axis 17BC hex (6076) X X
U axis 17BD hex (6077) X X
Number of multiple | X axis 17BE hex (6078) X X
turns Y axis 17BF hex (6079)  |x X
Z axis 17C0 hex (6080) X X
U axis 17C1 hex (6081) X X

O Supported; x: Not supported

Note The data range for addresses 6058 to 6061 is —39,999,999 to 39,999,999. Itis
provided so that C200H-MC221 addresses can be accessed. Use addresses
6074 to 6077 to set values outside of this range, e.g. to set the pulse rate to
1/100.
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3-5-2 Monitor Data Configuration

Monitor data is all read-only. The CS1W-MC221 has only X and Y axes and
tasks 1 and 2. In the address column, the top numbers are hexadecimal val-
ues and the bottom numbers in parenthesis () are decimal values.

Address Name Description
MC221 | MC421
1770 1770 System error code 15 L+1 0015 L 00
(6000) (6000) ‘ ‘ ‘
‘ 0 ‘ 0 0 ‘ 0 ‘ Sy§tem error code

An error code will be set if a system error occurs. Refer to
SECTION 12 Troubleshooting for more details on errors.
The address is set to 0000 Hex when the system is normal.

1771 1771
(6001) (6001)

Task 1 error code

15 L+1 0015 L 00

‘ 0 ‘ 0 0 ‘ 0 ‘ Tajsk1ejrrorcojde

An error code will be set if a task 1 error occur. Refer to
SECTION 12 Troubleshooting for more details on errors.

If an axis error occurs for the axis being controlled by task1, an axis error
code will be set, but the task 1 error code in this area will remain at 0000. The
error code is set to 0000 Hex when the system is normal.

(6005) | (6005)

1772 1772 Task 2 error code | Outputs task 2 error codes. The data configuration is the same as that

(6002) (6002) for task 1.

1773 Task 3 error code | Outputs task 3 error codes. The data configuration is the same as that
(6003) for task 1.

1774 Task 4 error code | Outputs task 4 error codes. The data configuration is the same as that
(6004) for task 1.

1775 1775 X-axis error code 15 L+1 0015 L 00

AN

0 0 0 0 X-‘axis e}ror co‘de
ool o] o] xamiserorco

An error code will be set if an X-axis error occurs. Refer to
SECTION 12 Troubleshooting for more details on errors.
The address is set to 0000 Hex when the system is normal.

1776 1776 Y-axis error code | An error code will be set if a Y-axis error occurs. The data configuration

(6006) (6006) is the same as that for the X axis.

1777 Z-axis error code | An error code will be set if a Z-axis error occurs. The data configuration
(6007) is the same as that for the X axis.

1778 U-axis error code | An error code will be set if a U-axis error results. The data configuration
(6008) is the same as that for the X axis.
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Address R/W Name Description
MC221 MC421

1778 1778 R [I/O monitor data | Qutputs the ON or OFF status of each I/O signal of the MC Unit.

(6011) | (6011) (X7Y) Outputs the ON or OFF status of each MC Unit I/O signal on the X
andY axes.
15 L+1 00 15 L 00

\ \ \ \ \ \
‘ Y-axis I/0 monitor data ‘ X-axis /O monitor data

t Bit Name Description
0 | X-axis| General-purpose input 1| 1: ON
1 General-purpose output 1 0: OFF
2t07 Not used (OFF)
8 CCW limit input signal
9 CW limit input signal
10 Origin proximity input signal
11 Emergency stop input signal
12 Driver alarm input signal
13 Run instruction output
14 Driver alarm reset output
15 Sensor ON output
Bit Name Description
L— 0 |Y-axis| General-purpose input2| 1:0ON
1 General-purpose output 2 0: OFF
2t07 Not used (OFF)
8 CCW limit input signal
9 CW limit input signal
10 Origin proximity input signal
11 Emergency stop input signal
12 Driver alarm input signal
13 Run instruction output
14 Driver alarm reset output
15 Sensor ON output

177C R I/0O monitor data | Outputs the ON or OFF status of each MC Unit I/O signal on the Z and
(6012) (Z/U) U axes. The data configuration is the same as that for I/O monitor data
(X/Y). However, LCH bit 0 is general-purpose input 3, bit 1 is
general-purpose output 3, LCH+1 bit O is general-purpose input 4, and
bit 1 is general-purpose output 4.

1784 1784 R Task 1 executing 15 L+1 0015 11 L 00
(6020) (6020) program no. ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ ‘ ‘ ‘

Executing program no.

If a program is being executed, the number of the program will be
output and if no program is being executed, the number of the last
program executed will be output within a range of 000 to 3E7 Hex (0
to 999).
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Address Name Description
MC221 | MC421
1785 1785 Task 1 executing 15 L+1 0015 11 L 00
6021 6021 block no.
(6021 1(6021) lololofojo [ | |
<
Executing block no.
If a program is being executed, the block number of the program will
be output and if no program is being executed, the block number of
the last program executed will be output within a range of 000 to 3E7
Hex (0 to 999).
1786 1786 Task 1 teaching 15 L+1 0015 11 L 00
(6022) (6022) execution address
lolofofofof [ [ |
\.
Teaching execution address
Outputs the address where position data is stored at the time of
teaching within a range of 000 to 7CF Hex (0 to 1999). The address
will be refreshed whenever teaching is executed.
1788 1788 Task 2 executing | Refer to corresponding task 1 data.
(6024) (6024) program no.
1789 1789 Task 2 executing
(6025) (6025) block no.
178A 178A Task 2 teaching
(6026) (6026) execution address
178C Task 3 executing | Refer to corresponding task 1 data.
(6028) program no.
178D Task 3 executing
(6029) block no.
178E Task 3 teaching
(6030) execution address
- 1790 Task 4 executing | Refer to corresponding task 1 data.
(6032) program no.
- 1791 Task 4 executing
(6033) block no.
- 1792 Task 4 teaching
(6034) execution address
17A2 17A2 X-axis reference 15 L+1 0015 L 00
(6050) (6050) coordinate T \ T f I \ T
system present X-ax‘ls refenence c<‘)ord|na‘te syst?m pre§ent po‘smon
position Outputs the X-axis reference coordinate system present position.
The data is 32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: FDIDA601 to 026259FF Hex (-39999999 to 39999999)
The minimum setting unit is set to 2 (for 0.01), the display unit is set to O (for
mm) and the reference origin offset is 3.99 [mm] (i.e., 399 x 0.01) if the data is
399.
17A3 17A3 Y-axis reference Outputs the Y-axis reference coordinate system present position. See
(6051) (6051) coordinate X-axis reference coordinate system present position for the data
system present configuration.
position
17A4 Z-axis reference | Outputs the Z-axis reference coordinate system present position. See
(6052) coordinate X-axis reference coordinate system present position for the data
system present configuration.
position
17A5 U-axis reference | Outputs the U-axis reference coordinate system present position. See
(6053) coordinate X-axis reference coordinate system present position for the data
system present configuration.
position
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Address Name Description
MC221 | MC421
17A6 17A6 X-axis workpiece 15 L+1 00 15 L 00

(6054) | (6054)

coordinate
system present
position

N\
I 1 1 | 1 I 1
X-axi§ workgieoe co‘ordinat‘e systqm pres‘ent po§ition

Outputs the workpiece coordinate system current position.

The data is 32-bit signed binary data.

L+1: Leftmost 16 bits, L: Rightmost 16 bits

Range: FD9DAG01 to 026259FF Hex (-39999999 to 39999999)

The minimum setting unit is set to 2 (for 0.01), the display unit is set to O (for
mm) and the reference origin offset is 3.99 [mm] (i.e., 399 x 0.01) if the data is
399.

17A7 17A7
(6055) | (6055)

Y-axis workpiece
coordinate
system present
position

Outputs the Y-axis workpiece coordinate system present position. See
X-axis workpiece coordinate system present position for the data
configuration.

(6058) | (6058)

coordinate
system present
position in pulses

17A8 Z-axis workpiece | Outputs the Z-axis workpiece coordinate system present position. See
(6056) coordinate X-axis workpiece coordinate system present position for the data
system present configuration.
position
17A9 U-axis workpiece | Outputs the U-axis workpiece coordinate system present position. See
(6057) coordinate X-axis workpiece coordinate system present position for the data
system present configuration.
position
17AA 17AA X-axis reference 15 L+1 0015 L 00

T T T T T T T
X—axis‘ referenﬁ:e coord‘inate sy‘stem pre‘sem po‘sition in Pulses

Outputs pulses for the X-axis reference coordinate system present
position. The data is 32-bit signed binary data.

L+1: Leftmost bit, L: Rightmost bit

Range: FD9DAG601 to 026259FF Hex (—39999999 to 39999999)

17AB | 17AB
(6059) | (6059)

Y-axis reference
coordinate
system present
position in pulses

Outputs pulses for the Y-axis reference coordinate system present
position. See X-axis reference coordinate system present position in
pulses for the data configuration.

(6062) | (6062)

counter value in
pulses

17AC Z-axis reference | Outputs pulses for the Z-axis reference coordinate system present
(6060) coordinate position. See X-axis reference coordinate system present position in
system present pulses for the data configuration.
position in pulses
17AD U-axis reference | Outputs pulses for the U-axis reference coordinate system present
(6061) coordinate position. See X-axis reference coordinate system present position in
system present pulses for the data configuration.
position in pulses
17AE 17AE X-axis error 15 L+1 0015 L 00
AN AN

T T T T T
X-axis error counter value in pulses ‘

Outputs pulses for the X-axis error counter value.

The data is 32-bit signed binary data.

L+1: Leftmost bit, L: Rightmost bit

Range: FFFF0000 to 0000FFFF Hex (—65536 to 65535)

pulses

17AF 17AF Y-axis error Outputs pulses for the Y-axis error counter value. See X-axis error
(6063) (6063) counter value in counter value in pulses for the data configuration.
pulses
17B0 Z-axis error Outputs pulses for the Z-axis error counter value. See X-axis error
(6064) counter value in counter value in pulses for the data configuration.
pulses
17B1 U-axis error Outputs pulses for the U-axis error counter value. See X-axis error
(6065) counter value in counter value in pulses for the data configuration.
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Address Name Description
MC221 MC421
17B2 17B2 X-axis workpiece 15 L+1 0015 L 00
(6066) (6066) origin shift value \ T I . E— \
X-axis workpiece origin shift value ‘
Outputs the shift value between the X-axis reference coordinate sys-
tem origin and the workpiece coordinate system origin. The data is
32-bit signed binary data.
L+1: Leftmost bit, L: Rightmost bit
Range: FD9DA601 to 026259FF Hex (—39999999 to 39999999)
The minimum setting unit is set to 2 (for 0.01), the display unit is set
to 0 (for mm) and the reference origin offset is 3.99 [mm] (i.e., 399 x
0.01) if the data is 399.
17B3 17B3 Y-axis workpiece | Outputs the shift value between the Y-axis reference coordinate system
(6067) (6067) origin shift value | origin and the workpiece coordinate system origin. See the X-axis
workpiece origin shift value for the data configuration.
17B4 Z-axis workpiece | Outputs the shift value between the Z-axis reference coordinate system
(6068) origin shift value | origin and the workpiece coordinate system origin. See the X-axis
workpiece origin shift value for the data configuration.
17B5 U-axis workpiece | Outputs the shift value between the U-axis reference coordinate system
(6069) origin shift value | origin and the workpiece coordinate system origin. See the X-axis
workpiece origin shift value for the data configuration.
17B6 17B6 X-axis phase Z 15 L+ 0015 L 9
(6070) (6070) margin in pulses T T T T T T T
X-axis phase Z margin in pulses.
Outputs pulses for the distance between the origin proximity sensor
and encoder phase-Z signal.
Outputs pulses for the distance between the origin proximity sensor
and the encoder phase A signal. The data is 32-bit signed binary
data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: FD9DA601 to 026259FF Hex (—39999999 to 39999999)
Origin proximity sensor _ —
Encoder phase Z 7—“
Distance
This data is refreshed whenever the origin search operation is
completed. The distance fluctuates slightly due to the searching
speed at the time phase Z is detected. This fluctuation can be
determined from the following formula.
Fluctuation (pulses) = Searching speed when phase Z is detected
(pulses/s)/250
17B7 17B7 Y-axis phase Z Outputs pulses for the Y-axis phase Z margin. See the X-axis phase Z
(6071) (6071) margin in pulses | margin for the data configuration.
17B8 Z-axis phase Z Outputs pulses for the Z-axis phase Z margin. See the X-axis phase Z
(6072) margin in pulses | margin for the data configuration.
17B9 U-axis phase Z Outputs pulses for the U-axis phase Z margin. See the X-axis phase Z
(6073) margin in pulses | margin for the data configuration.
17BA 17BA X-axis reference 15 L+1 00 15 L 00
(6074) (6074) coordinate I I ] I I I I
system present ‘ X-axis‘ referenf:e Coort ‘inate sy§tem prﬂasent p0§ition in ‘pulses
position in pulses | 5 inuts pulses for the X-axis reference coordinate system present
position. A wider range of positions is output in comparison to the
X-axis reference coordinate system output in pulses at address 17AA
Hex (6058). The data is 32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: 80000000 to 7FFFFFFF Hex (—2147483648 to 2147483647)
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Address Name Description
MC221 | MC421
17BB 17BB Y-axis reference Outputs pulses for the Y-axis reference coordinate system present
(6075) (6075) coordinate position. A wider range of positions is output in comparison to the Y-axis
system present reference coordinate system in pulses at address 17AB hex (6059). See
position in pulses | X-axis reference coordinate system present position in pulses for the
data configuration.
17BC Z-axis reference | Outputs pulses for the Z-axis reference coordinate system present
(6076) coordinate position. A wider range of positions is output in comparison to the Z-axis
system present reference coordinate system in pulses at address 17AC hex (6060). See
position in pulses | X-axis reference coordinate system present position in pulses for the
data configuration.
17BD U-axis reference | Outputs pulses for the U-axis reference coordinate system present
(6077) coordinate position. A wider range of positions is output in comparison to the U-axis
system present reference coordinate system in pulses at address 17AD hex (6061). See
position in pulses | X-axis reference coordinate system present position in pulses for the
data configuration.
17BE 17BE Number of X-axis 15 L+1 0015 L 00
(6078) (6078) multiturns ‘ ‘ : ‘ ‘
‘ ‘ Number of X-axis multiturns ‘ ‘
When the unlimited feeding function is used, the rotation counter value is
output as 32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: 80000000 to 7FFFFFFF hex (-2147483648 to 2147483647)
17BF 17BF Number of Y-axis | When the unlimited feeding function is used, the rotation counter value is
(6079) (6079) multiturns output as 32-bit signed binary data. See the information above on the
number of X-axis multiturns for the data configuration.
17C0 Number of Z-axis | When the unlimited feeding function is used, the rotation counter value is
(6080) multiturns output as 32-bit signed binary data. See the information above on the
number of X-axis multiturns for the data configuration.
17CA1 Number of U-axis | When the unlimited feeding function is used, the rotation counter value is
(6081) multiturns output as 32-bit signed binary data. See the information above on the
number of X-axis multiturns for the data configuration.

3-6
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Command Area

Unlike system parameters, position data and monitor data, the following func-
tions are executed by writing special command data in the command area
using IOWR instructions.

* Writing position data or system parameters to flash memory.
* Transferring position data (read/write).

* Using the CX-Motion allows downloading of MC programs and position
data to an MC Unit from the external memory device of a personal com-
puter. (Autoloading)

* Presetting the present position for an axis.
* Setting the teaching address for a task.



Command Area

Section 3-6

3-6-1

Command Area Addresses

In the table, W means the data can be written only and R/W means the data
can be read and written. Refer to 3-6-2 Command Area Data Configuration for
details on the configuration of data that is read, and refer to SECTION 4 Data
Transfer and Storage for details on the procedure for executing these func-
tions. Numbers in parentheses ( ) are decimal addresses.

Command area R/W Address Number of words
to transfer

Writing position data to flash | R/'W 17D4 hex (6100) 0002 hex
memory
Writing system parameters | R/W 17D5 hex (6101) 0002 hex
to flash memory
Writing position data w 17D6 hex (6102) 0006 hex
Reading position data w 17D7 hex (6103) 0006 hex
Setting automatic loading R/W 17D8 hex (6104) 0002 hex
Presetting the | X axis w 17DE hex (6110) | 0002 hex
ﬁcr)ise”t POsl- 'y axis W 17EF hex (6111)

Z axis w 17EO0 hex (6112)

U axis w 17E1 hex (6113)
Setting the Task 1 w 17E2 hex (6114) 0002 hex
teaching Task 2 w 17E3 hex (6115)
address

Task 3 w 17E4 hex (6116)

Task 4 w 17E5 hex (6117)
Override function selection |W 17E8 hex (6120) 0002 hex

Note The override function selection can be used only with Unit Ver. 1.15 or later,
and with Units whose model number ends in -V1.

3-6-2 Command Area Data Configuration

In the table, W means the data can be written only and R/W means the data
can be read and written. The CS1W-MC221 has only X and Y axes and tasks
1 and 2. In the address column, the top numbers are hexadecimal values and
the bottom numbers in parentheses ( ) are decimal values.

Address R/W Name Description
MC221 | MC421
17D4 17D4 R/W | Writing position 15 L+ 0015 L 03 oo
(6100) (6100) data to the flash ‘ o ‘ 0 ‘ o ‘ o ‘ o ‘ o ‘ o ‘ X ‘
memory
Writes position data to the flash memory.
Writes position data to flash memory. Set this area at 1 to write posi-
tion data to flash memory. The following appears after the data is
read.
X =0: Write has not been executed or it has been completed.
X =1: Data is being written, or there is a writing error.
The area will be set to 0 when the data has been written.
17D5 17D5 R/W | Writing system Writes system parameters to flash memory. The meaning and usage
(6101) (6101) parametersto flash | here is the same as writing position data to flash memory.
memory
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Address R/W Name Description
MC221 | MC421
17D6 17D6 w Writing position 15 1211 08 07 04 03 00
(6102) (6102) data T T T
L+0 Total number of words written
L+1 0 0 0 0

L+2 First sourceI word numberlfor transferred Iposi'(ion data

L+3 Transfer source area designation (DM or EM)
| | |

T T T
L+4 First destination address for transferred position data

L+5 0 0 0 0

This parameter can transfer a maximum of 2,000 positions to an MC Unit at
one time. It executes by specifying the address (17D6 Hex) with the first oper-
and of the IOWR instruction. The address of the word that will be transferred
is written firstin DM or EM.

Range: 0003 to 1770 Hex (3 to 6,000, 3 words/data item)

Total number of words written
Specifies the total number of words for the 1 to 2,000 positions in multiples of
three since each position data item is formed from three words.

First source word number for transferred position data
Specifies the address of the first word in the DM or EM area storing position
data that will be transferred.

Transfer source area designation
Specifies the DM or EM area storing position data that will be transferred.
X =0:DM area, X = 1 to D: Corresponds to banks 0 to C in the EM area

First destination address for transferred position data

Specifies the first destination address number in MC Unit internal RAM for the
transferred position data.

Range: 0000 to 07CF Hex (0 to 1999)

17D7 17D7 w Reading position 15 12 11 08 07 04 03 00
(6103) | (6103) data . . .
L+0 Total number of words read
L+1 0 0 0 0
L+2 First source address for transferred position data
L+3 0 0 0 0
L+4 | First destinatlion word numbler for transferre? position data
T T T
L+5 | Transfer destination area designation (DM or EM)
1 1 Il

This parameter can read a maximum of 2,000 positions from an MC Unit at
one time. It executes by specifying the address (17D7 Hex) with the first oper-
and of the IOWR instruction. Data is read to DM or EM.

Total number of words read

Specifies the total number of words for the 1 to 2,000 positions in multiples of
three since each position data item is formed from three words.

Range: 0003 to 1770 Hex (3 to 6,000, 3 words/data item)

First source address for transferred position data

Specifies the first source address number in MC Unit internal RAM for the
transferred position data.

Range: 0000 to 07CF Hex (0 to 1999)

First destination word number for transferred position data
Specifies the first word number of the DM or EM area that will store the trans-
ferred position data.

Transfer destination area designation
Specifies the DM or EM area for storing position data that will be transferred.
X =0:DM area, X = 1 to D: Corresponds to banks 0 to C in the EM area
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Address R/W Name Description
MC221 | MC421
17D8 17D8 R/W | Specifying 15 L+t 0015 L 00
(6104) (6104) automatic loading ‘ 0 ‘ 0 0 ‘ 0 ‘ y <Job nLijber‘)
This parameter is used when batch downloading programs and posi-
tion data to an MC Unit from the external memory device of a person-
al computer with CX-Motion.
X (Job number)
Specifies a job number within a range from 0001 to 2710 Hex (1 to
10,000).
The following contents can be read this address using an IORD in-
struction.
X = 0000: Power supply ON, automatic loading completed normally
X =0001 to 2710 Hex (1 to 10,000): Specified job number or execut-
ing job number
17DE 17DE w Presetting the 15 L+1 0015 L 00
(6110) | (6110) X-axis present — —
position Preset value for the X-axis present position ‘
Sets the X-axis present position to any value and checks the origin.
The data is 32-bit signed binary data.
L+1: Leftmost 16 bits, L: Rightmost 16 bits
Range: FD9DA6B01 to 026259FF Hex (—39999999 to 39999999)
The minimum setting unit is set to 2 (for 0.01), the display unit is set
to 0 (for mm) and the reference origin offset is 3.99 [mm] (i.e., 399 x
0.01) if the data is 399.
17DF 17DF w Presetting the Sets the Y-axis present position to any value and checks the origin. The
(6111) (6111) Y-axis present data configuration is the same as that for presetting the X-axis present
position position.
17EO w Presetting the Sets the Z-axis present position to any value and checks the origin. The
(6112) Z-axis present data configuration is the same as that for presetting the X-axis present
position position.
17EA1 w Presetting the Sets the U-axis present position to any value and checks the origin. The
(6113) U-axis present data configuration is the same as that for presetting the X-axis present
position position.
17E2 17E2 W | Setting the task 1 15 L+1 0015 L 00
(6114) | (6114) teaching address > | | —
‘ 0 ‘ 0 0 ‘ 0 ‘ First task 1 address
Sets the start address for task 1 teaching.
Range: 0000 to 07CF Hex (1 to 1999)
17E3 17E3 W | Setting the task 2 | Sets the start address for task 2 teaching. The data configuration is the
(6115) (6115) teaching address | same as that for setting the task 1 teaching address.
17E4 W | Setting the task 3 | Sets the start address for task 3 teaching. The data configuration is the
(6116) teaching address | same as that for setting the task 1 teaching address.
17EE5 |W |Setting the task 4 | Sets the start address for task 4 teaching. The data configuration is the
(6117) teaching address | same as that for setting the task 1 teaching address.
17E8 17E8 w Override function |15 L+1 0015 L 00
(6120) (6120) selection (See ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ X ‘
note.)
Enables or disables the override value after turning OFF the Override
Setting Bit.
Enable (X = 0): The set override value is enabled even after the Override
Setting Bit is turned OFF, and operation proceeds with the set override
value.
Disable (X = 1): The override value is disabled after the Override
Setting Bit is turned OFF, and operation proceeds with 100% override.
The override is enabled (X = 0) when the power is turned ON.

Note The override function selection can be used only with Unit Ver. 1.15 or later,
and with Units whose model number ends in -V1.
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SECTION 4
Data Transfer and Storage

This section describes the means used to store data of various types and explains how data is transferred between the MC
Unit and the CPU Unit.
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4-1 Data Transfer and Storage: Overview
4-1-1 Data Transfer

The following methods are available for transferring data between the CPU
Unit and an MC Unit.

1,2,3... 1. Download or upload data from CX-Motion.

Programs, system parameters, and position data created with CX-Motion,
can be downloaded to the MC Unit, or the system parameters and position
data in the MC Unit can be uploaded to CX-Motion. Refer to the CX-Motion
Online Help for actual procedures.

Personal computer

CX-Motion

MC Unit /’ CPU Unit

System parameters
position data,
programs

2. Read and write data directly using IOWR/IORD instructions in the ladder
program.

The IOWR/IORD instructions can be used to read or write data while the
CPU Unit is running.

MC Unit  CPU Unit

\ / Ladder program
—I—{IOWR

pusil
i ——{IORD
System parameters,
position data,
monitor data, J\
command area data
CPU Unit MC Unit
»  Address Data
IOWR/IORD —
instructions 0000 to 1999 |Position data
(Addresses in MC 4000 to 4684 [System parameters
Unit specified.) 6000 to 6081 |Monitor data
6100 to 6120 [Command area
(See note.)

Note Command Area address 6120 (override function selection) can be used only
with Unit Ver. 1.15 or later, and with Units whose model number ends in -V1.
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There are basically three ways that the IOWR/IORD instructions can be used
to read and write data.

Purpose Description

Reading/writing specific position data or parameters | IOWR/IORD commands are used when:
Reading monitor data

* One system parameter is to be written/read.
* Data for up to four position is to be written/read.
* One item in the monitor data is to be read.

Read/writing large amounts of position data

IOWR can be used to write data to the command
area to read/write data for up to 2,000 positions
at once.

Saving data to flash memory

IOWR can be used to write data to the command
area to save system parameters or position data
to flash memory.

3. Execute autoloading from the IOWR instruction in the ladder program.
IOWR can be used to write an operation code to the command area to au-
tomatically download programs or position data from the CX-Motion. Refer
to 6-16 Automatic Loading.

Note A system setting error can occur when system parameters are transferred to

an MC Unit. To enable the parameters when this happens, save the parame-
ters in flash memory, and then turn MC Unit power OFF and ON or restart the
MC Unit.

A system setting error occurs if unit parameters and machine specification
parameters are changed without being enabled by cycling MC Unit power or
restarting the Unit. Always save the parameters in flash memory before turn-
ing MC Unit power OFF or restarting the Unit, otherwise the Unit will return to
the original system parameters.

4-1-2 Types of Data
The following types of data can be transferred by using CX-Motion, directly by
executing IOWR/IORD instruction, or by executing an IOWR instruction to
write data to the command area.
Refer to SECTION 3 MC Unit Internal Data Configuration for details on the
data that can be written and addresses.
O: Possible, X: Not possible
Data Content Data Read/Write
structure | cx-Motion (note 1) IOWR/IORD Teaching Box
Read | Write | Save | Read | Write | Save | Read | Write | Save
Programs | G code programs Intermedi- O O O X X X X X X
describing positioning ate code
operations
Position Data that indicates 3 words per |O O O O O O O O O
data positions position
System Number of axes used, 2 words per |O O O O O O O O O
parame- number of tasks, feed parameter (note (note | (note
ters (See |rates, and other system 2) 3) 3)
note 7.) data
Monitor Error codes, present 2 words per |O X X ©) X X ©) X X
data positions, currently item (note (note
executing program 4) 5)
numbers, and other data
Command | Special codes written 2 or 6 words | x X X O @) X X X X
area using the IOWR per com- (note
instruction to transfer mand 6)
position data, save data
to flash memory, or to
perform autoloading.
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Note 1.

7.

From CX-Motion, all data is read or written at the same time. Only portions
of one type of data cannot be specified.

All parameters must be written. Refer to SECTION 3 MC Unit Internal Data
Configuration for details.

Servo parameters can be read or written.

Present positions, error information, program execution information, and I/
O signal status can be read.

Present positions, error information, and I/O signal status can be read.

All parameters must be read. Refer to SECTION 3 MC Unit Internal Data
Configuration for details.

Parameters changed with G69 in the G code cannot be saved.

4-1-3 Using IOWR and IORD Instructions to Transfer Data
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Exa

mple 1

In the following example, position data is written to the MC Unit by executing

the IOWR instruction.
CPU Unit MC Unit
Ladder program
: Execute Address  Position data
(3)
‘—1 ——ows 0000 A0000
(1) c 0001 A0001
- \ : :
‘ D \
[DM]
™ Position data
(3 words/position) Write position data
)
1998 A1998
1999 A1999
1,2,3... 1. Set the following data for the operands of the IOWR instruction.

C: The first destination address in the MC Unit for the position data.
S: The first word in the CPU Unit (e.g., in DM Area) containing the posi-

tion data to be transferred.

D: The destination unit number and total number of words for the position

data that will be transferred. Each position requires three words.

2. Set the data to be transferred starting at the word specified for S.
3. Execute the IOWR instruction to transfer position data.
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Example 2

In the following example, system parameters are read from the MC Unit by
executing the IORD instruction.

CPU Unit

MC Unit

Ladder program

. Execute (2)

F— owr

M

(DM]

A 4

System parameters
(2 words/parameter)

(€)

\

5

Read system
parameters

Address System parameter

0000
0001

4687
4684

Unit parameters

Servo parameters

1,23... 1.

Set the following data for the operands of the IORD instruction.

C:
S:

D:

The first address in the MC Unit with the system parameter to be read.

The destination unit number and total number of words for the position
data that will be transferred. Each parameter requires two words.

The first word (e.g., in DM Area) where the system parameters will be
written in the CPU Unit.

Execute the IORD instruction.

The system parameters will be stored in the CPU Unit starting from the
word specified for D.
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4-1-4 Transferring Position Data Using the Command Area

Example 1
In the following example, position data is written to an MC Unit.

CPU Unit MC Unit

Ladder program

Address Command area
: Executes (4) » 17D6 POSITION DATA WRITE
—— 1owR
(1) (#17D6) C
s Address Position data
D 0000 A0000 data
0001 A0001 data

Transfer Information for Position Data (2)

Total number of words written S+0
Always 0000 S+1

Address of the first source word for transferred position datal

[—| The transfer source area designation (DM or EM).

The first destination address for transferred position data.

Always 0000

DM/EM Area
—» Position data (3 words position)
e

@)

Write position data
" : 1998 A1998 data

1999 A1999 data

1,2,3... 1. Set the following data for the operands of the IOWR instruction.

C: The address of the command area (17D6 hex). Refer to 3-6 Command
Area for information on the command area.

S: The first word (in DM/EM Area) storing the position data that will be
transferred.

D: The destination unit number and total number of words of the position
data that will be transferred. The total number of words transferred is
0006 hex (POSITION DATA WRITE).

Example: If the Unit No. is 12, D = #00060000C

2. Set the following data as the transfer data for position data.

L+0: Total number of words written
Specify the total number of words for the 1 to 2,000 position data items
in multiples of three (each position requires three words).

Range: 0003 to 1770 hex (3 to 6,000, 3 words/data item)

S+1:  Always 0000 hex

S+2:  The first source address of transferred position data.
Specifies the first source address in the DM or EM area that is
storing position data that will be transferred.

S+3:  The transfer source area designation (DM or EM).
Specifies the DM or EM area that is storing position data that
will be transferred.
X =0: DM Area, X = 1 to D: Correspond to banks 0 to C in the
EM Area
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S+4:

S+5:

The first destination address for transferred position data.
Specifies the first destination address in MC Unit internal RAM

for the transferred position data.

Range: 0000 to 07CF hex (0 to 1999)

Always 0000 hex

3. Setthe position data to be transferred in the DM/EM Area beginning at the
word specified for S+2. Each position requires three words.
4. Execute the IOWR instruction to transfer position data to the MC Unit.

Example 2

In the following example, position data is read from an MC Unit.

CPU Unit

MC Unit

Ladder program

- Execute (3)

}_

()

IOWR
#17D7) C

S
D

Transfer Data for Position Data

Total number of words to read

Always 0000

The address of the first source word for transferred
position data.

Always 0000

The address of the first destination word for transferred
position data.

The transfer destination area designation (DM/EM).

|:—> DM/EM Area

Position data (3 words/data item)

(4)

Address
» 17D7
Address
0000
0001
S+0
S+1 —
S+21
S+3
S+4
S+5
Position data read :
1998
1999

1,23... 1.

Command area

POSITION DATA READ,

Position data

A0000 data

A0001 data

A1998 data

A1999 data

Set the following data for the operands of the IOWR instruction.

C: The address of the command area (17D7 hex). Refer to 3-6 Command
Area for information on the command area.
S: The first word (in DM/EM Area) to store the position data that will be
transferred.
D: The destination unit number and total number of words for the position
data that will be transferred.
The total number of words transferred is 0006 hex (transfer data for po-
sition data).
Example: If the Unit No. is 12, D = #00060000C
2. Set the following data as the transfer data for position data.

S+0:

Total number of words to read

Specify the total number of words for the 1 to 2,000 position
data items in multiples of three (each position requires three

words).

Range: 0003 to 1770 hex (3 to 6,000, 3 words/position)
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S+1:
S+2:

S+3:
S+4:

S+5:

Always 0000 hex

The address of the first source word for position data to be
transferred. Specifies the first source address in internal MC
Unit RAM for position data that will be transferred.

Range: 0000 to 07CF hex (0 to 1999)

Always 0000 hex

The first destination address for transferred position data.
Specifies the first word address in the DM or EM Area that will
store the position data transferred from the MC Unit.

The transfer source area designation (DM or EM).

Specifies the DM or EM area that will store position data.

X =0: DM Area, X = 1 to D: Corresponds to banks 0 to C in
the EM Area

3. Execute the IOWR instruction to transfer position data to the MC Unit.
4. Each position requires three words.

4-1-5 Data Storage
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Transferred position data and system parameters are written to internal MC
Unit memory where they will be used for operation, but they will be lost if MC
Unit power is turned OFF or the Unit is restarted. The data must be saved in
flash memory using the command area to keep the data in the MC Unit per-
manently. Refer to 4-3 Saving Data for more details on storing data in flash

memory.
Once data has

been saved, it is stored in internal MC Unit flash memory

where it will be available the next time MC Unit power is turned ON or the Unit
is restarted. Position data and system parameters that are simply transferred
without being saved will be lost when MC Unit power is turned OFF or the Unit

is restarted.

Teaching Box
Transfer
MC Unit
RAM Saved »| Flash memory
_
CX-Motion CPU Unit Transfer
When MC

Saved on Transfer Unit power is
floppy ¢ » | Position data turned ON or | |Position data
disks or the Unit is re-
hard disks. started.

Refer to 4-1-2 Types of Data for information on transferring and saving data
from the CX-Motion, CPU Unit, or a Teaching Box.

Note 1. Data that has been saved is automatically read to internal memory from
flash memory when MC Unit power is turned ON or the Unit is restarted.

2. Do not turn OFF MC Unit power or restart the Unit while data is being
saved. Doing so may damage the flash memory in the MC Unit.

3. Flash memory has a limited service life. Data can be written up to 100,000

times.
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&Caution Do not save data to flash memory during operation or while a motor is being
driven. Doing so can result in unexpected operation.

4-2
4-2-1

IOWR and IORD Specifications
IOWR: INTELLIGENT I/0 WRITE

— IOWR

C
S

D

— @IOWR

S

D

C: Control code, S: First source word, D: Destination unit number and total
number of words written

Oper-
and

Description

C

| MC Unit address (Hex) |

Specifies the first address in the MC Unit to which data will be written.

‘ First source word ‘

Specifies the first word in the CPU Unit from which data is to be

transferred. The following areas can be specified as the source start

word. Refer to the SYSMAC CS Series Programmable Controller
Operation Manual (W399) for details on each address.

Area Range

CIO Area 0000 to 6143

Work Area WO000 to 511

Holding Bit Area HO0O0O0 to 511

Aucxiliary Area A000 to 959

Timer Area TO000 to 4095

Counter Area C0000 to 4095

DM Area D00000 to 32767

EM Area E00000 to 32767

DM Area with bank En_00000 to 32767 (n=0 to C)

designation

Indirect DM/EM address, @DO00000 to 32767

binary @E00000 to 32767
@En_00000 to 32767 (n=0 to C)

Indirect DM/EM address, BCD | *D00000 to 32767
*EO00000 to 32767

*En_00000 to 32767 (n=0 to C)
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Flags

Oper-
and

Description

D

D+1 D

Total number of words transferred (Hex) Destination unit number (Hex) ‘

Specify the destination unit number to which data will be transferred and the
total number of words to transfer.

Total number of words to transfer: 0002 to 000C hex (1 to 112)
Position data:

0003 (1 position), 0006 (2 positions), 0009 (3 positions),
000C (4 positions) hex

Command Area: 0002, 0006 hex
System parameters and monitor data:

0002 hex

Destination unit number:

CS1W-MC421: 0000 to 005B hex (unit No. 0 to 91)
CS1W-MC221: 0000 to 005D hex (unit No. 0 to 93)

Example: Transferring 9 words of data to unit number 3

#000900003 (total number of words to transfer: 0009 (9 words), unit num-
ber: 0003 (No. 3))

Name

Symbol

ON

OFF

Error Flag

ER

The total number of
words transferred for D
is not between 0000 and
0080 hex.

The unit number for D is
not between 0000 and
005F hex.

The specified Special
I/0 Unit does not sup-
port the IOWR instruc-
tion

The specified Special
I/0O Unit has a setting
error or Unit error.

None of the conditions on the left exists.

Equals
Flag

The write command was
not completed normally.

The following error has
occurred, in which case
bit 14 of word n + 10/n +
18 will be ON: Position
data was in the wrong
format or not within

acceptable ranges.

¢ The write command was not completed normally.

* A previous transfer has not been completed.

* The address specified in the MC Unit does not exist.
¢ The specified MC Unit address is read-only.

* The number of position data words transferred was not a multiple of
three.

¢ The number of system parameter words transferred was not two.

* The value of the MC Unit address plus the number of words trans-
ferred divided by 3 exceeded 07CF hex (upper position data limit
1999), the last address for position data.

* More than 12 words were specified for position data transfer.
* The Teaching Box is in Enabled or Priority Mode.

Negative
Flag

Always OFF

Ladder Programming Examples
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Refer to the following examples of actual data transfer using an MC Unit with
the unit number 0 mounted to a CS1. In these examples, the IOWR operands
and transfer data are all assumed to be correct.

When debugging, write ladder code that will check the status of the Error Flag
and bit 14 of word n + 10/n + 18.
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Example 1 Transferring Four Positions to A0456 to A0459 from D0100 to DO111

Position data Position data address

345678.90 - A0456
123456.78 —  A0457
-387654.32 —  A0458
123.456 - A0459

Ladder Program

Execution condition

| DIFU R1 | Work bit
R1 R3
S : ,ll'f Set position data
in DM Area as
shown below.
R2
0—| |—

Set the first address of the MC Unit
IOWR position data to 0456 80108 Hex
preve / corresponds to A0456).

| Set the address of the first source word of
the position data.

#000C0000 [*—— Set the source unit number to 0 and a
total of 12 words to be transferred. (4

25506 (=) positions x 3 words = 12 words)
L
il %) OUT (Work bit)

@ OUT (Work bit)

D00100

Settings
DM Area

D0100| 0002
D0101| 76D2 | = 345678.90.
D0102| 020F
D0103| 0002
D0104| 614E | |« 123456.78.
D0105| 00BC
D0106| 0002
D0107| 7C88 | |~ -387654.32.
D0108| FDBO
D0109| 0003
DO110| E240 | |=— 123.456.
DO111| 0001

Note Each position requires three words. Refer to 3-4 Position Data for details.

211



IOWR and IORD Specifications Section 4-2

Example 2 Changing Acceleration Time of X Axis to 500 ms

Execution condition

| =D|FU(13) R1 I Work bit

R1 R3
0_l : ,Il'f Set the data
shown below in
the DM Area.
R2
H———
Set the address of the X-axis acceleration
IOWR / time (1136 Hex corresponds to 4406).
#1136
Do0100 Set the address of first source word of the
acceleration time data.
#00020000 |*——— get the source unit number (0) and a total
of two words to be transmitted.
—| R3 OUT (Work bit)

@ OUT (Work bit)

D0100 | 01F4 ~— 500 ms.
D0101 | 0000

Settings
DM Area

Execution Timing for IOWR

Refer to the following diagrams for the execution timing and processing
method of the IOWR instruction.

Transfer data

IOWR instruction

M - @

Format ‘ Data check
check and
processing |

Within one cycle

The completion time
varies with the data to be
transferred and the
number of words.

1,2,3... 1. The CPU Unit performs a format check to see if the designations for the
IOWR instruction operands are correct. The Error Flag will be turned ON
and the IOWR instruction will not be executed if a designation is incorrect.

2. The MC Unit performs a data check to see if the MC Unit can process the
data designated with the operands. The Equals Flag will be turned ON if
the MC Unit can process the data. The Equals Flag will not be turned ON
and the IOWR instruction will not be executed if the MC Unit cannot pro-
cess the data. The transfer will be completed by the time the Equals Flag
turns ON.

Data writing bit 06 of word n + 10/n + 18, data write error bit 7 of word n +
10/n + 18, data reading bit 08 of word n + 10/n + 18, and data read error
bit 09 of word n + 10/n + 18 will not change when an IOWR instruction
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specifying position data and system parameters directly is executed.

4-2-2 |ORD: INTELLIGENT I/0 READ

= IORD — @IORD

D D

C: Control code, S: Source unit number and total number of data words read,
D: Destination start word address

Operand Description
Cc

‘ MC Unit address (Hex) ‘

Specifies the first address in the MC Unit address to be read.

S S+1 S

‘ Total number of words transferred (Hex) ‘ Destination unit number (Hex)

Specify the destination unit number from which data will be read and the
total number of words that will be read.

Total number of words transferred: 0002 to 000C hex
Position data: 00083 (1 position), 0006 (2 positions), 0009 (3 posi-
tions), 000C (4 positions) hex
Command Area: 0002, 0006 hex
System parameters and monitor data:
0002 hex
Destination unit number:
CS1W-MC421: 0000 to 005B hex (unit No. 0 to 91)
CS1W-MC221: 0000 to 005D hex (unit No. 0 to 93)
Example: Reading 12 words of data from unit number 3

#000C00003 (total number of words transferred: 000C (12 words), unit
No.: 0003 (No. 3))
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Operand

Description

D

First destination word

Specifies the first word of the CPU Unit to store the data that will be
read. The following areas can be specified as the destination start
word address. Refer to the SYSMAC CS Series Programmable
Controller Operation Manual (W399) for details.

Area Range
CIO Area 0000 to 6143
Work Area WO000 to 511
Holding Bit Area HO000 to 511
Auxiliary Area A000 to 959
Timer Area T0000 to 4095
Counter Area C0000 to 4095
DM Area D00000 to 32767
EM Area E00000 to 32767
DM Area with bank designation | En_00000 to 32767 (n=0 to C)
Indirect DM/EM address, binary | @ D00000 to 32767
@E00000 to 32767
En_00000 to 32767 (n=0 to C)
Indirect DM/EM address, BCD | *D00000 to 32767
*E00000 to 32767
*En_00000 to 32767 (n=0 to C)

Flags
Name Symbol ON OFF
Error Flag ER ¢ The total number of data words | None of the conditions on the left exists.
transferred for S is not between
0000 and 0080 hex.
* The unit number data for S is not
between 0000 and 005F hex.
* The specified Special I/O Unit
does not support the IORD
instruction.
* The specified Special I/O Unit
has a setting error or unit error.
Equals Flag = * The read command was not|e The read command was not completed

completed normally.

* The following error has occurred,
in which case bit 14 of word n +
10/n + 18 will be ON: Position
data was illegal data.

normally.

* A previous transfer has not been completed.

* The specified MC Unit address does not exist.

* The position number of data words transferred
was not a multiple of three.

e The number of system parameter words
transferred was not two.

* The value of the MC Unit address plus the
number of words transferred divided by 3
exceeded 07CF hex (upper position data limit
1999), the last address for position data.

* More than 12 words were specified for position
data transfer.

* The Teaching Box is in Enabled or Reserved
Mode.

Negative Flag

Always OFF
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Ladder Programming Examples
Refer to the following examples of actual data read using an MC Unit with the
unit number 0 mounted in a CS1. In these examples, the IORD operands are
assumed to be correct.

When debugging, write ladder code that will check the Error Flag and bit 14 of
word n + 10/n + 18.

Example 1 Reading Position Data from A0456 to A0459 to DO100 to DO111.

Position data  Position data address

A0456= 345678.90 - D00100 to D00102
A0457= 123456.78 — D00103 to DO0105
A0458= -387654.32 - D00106 to DO0108
A0459= 123.456 D00109 to DO0111

Execution condition

0—| : DIFU R1 | Work bit
R1 R3 Set _tt_he ﬁc;Stt a?dgefgsing?gé\/lg Unit
v position data to ex
Ll # IORD YT / corresponds to AO456$.

Set the source unit number (0) and a total
#000C0000 [+ of 15 words to be transmitted (i.e., 3 words
It D00100 x 5 positions).

al Set the address of the first word of the
destination to store the position data.

il R3 ) OUT (Work bit)

O,
©,

R2 ) OUT (Work bit)

Settings
DM

DO100 [ 0002
DO101 | 76D2 | |~ 345678.90.
D0102 | 020F
D0103| 0002
D0104 | 614E | |« 123456.78.
D0105 | 00BC
D0106 | 0002
D0107 | 7C88 | |«~— -387654.32.
D0108 | FDBO
DO109 | 0003
DO110 | E240 | |~ 123.456.
DO111 | 0001

Three words are required for each position.
Refer to 3-4 Position Data for details.
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Example 2 Reading the X-axis Acceleration Time (500 [ms]) to DO0100 to DO0101.

Execution condition

o} :DIFU(13) R1 I Work bit

R1 R3
Set the X-axis acceleration time address to 4406.

1 LE IORD
tal A prveos /(1 136 Hex corresponds to 4406)

#00020000

R2 D00100
——" " Set the address first word of the destination to

store the acceleration time data.

/Set the source unit number (0) and a total of two
words to be transmitted.

@ OUT (Work bit)

R2 ] OUT (Work bit)

Data that Is Read [DM]

DO100 | 01F4 Wk )
DO101 | 0000 500 ms

-

Execution Timing for IORD

Refer to the following diagram for the execution timing and processing method
of the IORD instruction.

Transfer data

IORD instruction

Formaf” | ~ Data ‘ Data processing
check check

(1) 2) (3)

Within one cycle

1,2,3... 1. The CPU Unit performs a format check to see if the designations for the
IOWR instruction operands are correct. The Error Flag will be turned ON
and the IOWR instruction will not be executed if a designation is incorrect.

2. The MC Unit performs a data check to see if the MC Unit can process the
data designated with the operands. The Equals Flag will be turned ON if
the MC Unit can process the data. The Equals Flag will not be turned ON
and the IOWR instruction will not be executed if the MC Unit cannot pro-
cess the data.

3. The specified data is transferred from the MC Unit to the CPU Unit. The
Equals Flag will turn ON when the transfer has been completed.

Transfer Time Refer to Section 1-5 Specifications.
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4-2-3 Transferring Data Using the Command Area

Refer to the following diagram for the execution timing and processing method
of the IOWR instruction when the command area is used for large amounts of
data.

Transfer data

IOWR instruction

T
‘ <t

Format
check

()

Within one cycle

Data processing

‘ Data check 1
()

The completion time varies with the data to
be transferred and ttl1e number of words.

' - ]
Data writing

(n + 10, 06/n + 18, 06)

Lo

Bits for writing < ON for one cycle min.

Data write error
(n+10, 07/n+18, 07)

-1 00

Data reading <
ON for one cycle min.

(n+10, 08/n+18, 08)

Bits for reading <

Data read error
(n+10, 09/n+18, 09)

Note Addresses in parentheses are for the CS1W-MC221 on the left side of the
slash and are for the CS1W-MC421 on the right side of the slash.

1,2,3... 1. The CPU Unit performs a format check to see if the designations for the
IOWR instruction operands are correct. The Error Flag will be turned ON
and the IOWR instruction will not be executed if a designation is in correct.

2. The MC Unit performs a data check to see if the MC Unit can process the
data designated with the operand. The Equals Flag will be turned ON if the
MC Unit can process the data. The Equals Flag will not be turned ON and
the IOWR instruction will not be executed if the MC Unit cannot process
the data.

3. The range of data transferred from the CPU Unit is checked. The data will
be transferred to the specified addresses if the data is within the accept-
able range. The data will not be transferred, bit 14 of word n + 10/n +18 will
be turned ON, and the corresponding error codes will be output to word n
+ 11/n +19 if the data is not within the acceptable range.

Note If a command (e.g., for program execution) is given while data is being pro-
cessed in step 3 above, the command will be executed after the data is pro-
cessed.

Example: Program The timing chart shows data for task 1.
Execution after Position
Data Transfer
1,2,3... 1. Position data is transmitted with the IOWR instruction.

2. The Equals Flag will be turned ON when the transmission of the position
data has been completed.
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(1) IOWR
instruction

(4) Run
command

Transfer Time

Example 1

218

3. The Data Writing Flag will turn OFF when data processing has been com-

pleted.

4. To execute the specified program, the Run command is given after con-
firming that the Writing Data Flag has turned OFF.

Transfer data

IOWR instruction

Equals Flag

Set
Format Data Data
check check processing

Writing data
(n+10, bit 06)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Program number
(n+2)

Reading program
number (n+3, bit 07)

Starting scanning
(n+3, bit 02)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Set

\?\I/tord

Program execution

| Noo1 | Noo2 | Noo3

Refer to Section 1-5 Specifications.

Transferring Positions to Addresses A0456 to A0460 Using the Command

Area

A total of 2,000 data items or 6,000 words can be transferred at one time
when the command area is used. The following example will transfer position
data for 5 positions to the MC Unit.

Position data Position data address

345678.90 -  A0456
123456.78  —~  A0457
-387654.32 - A0458
123456 -  A0459
54321.00 - A0460



IOWR and IORD Specifications

Section 4-2

Ladder Program

Work bit

Address that transfers position data
to an MC Unit: 17D6 Hex (6102).

Set the first source word of the

D00100 |~ position data.

#00060000 [~ Set the source unit number to 0 and a total

of 6 words to be transferred (transfer data
for position data always 6 words).

OUT (Work bit)

OUT (Work bit)

Transfer Data for Position Data in DM Area and Position Data that will be

Execution condition
| DIFU(13) R1
R1 R3
[ : }f Set the transfer data
for the position data
in DM Area.
R2 Set the following
ition data in DM
',_l l— E\(::!on ata in
IOWR
#17D6
(=)
| Ro
@
Settings
Transferred from DM Area
D0100| O0OF |=— Total number of words written: 15
D0101| 0000 |=— Always 0000
D0102| 00C8 |=— First source word address for transferred position data: D00200
D0103| 0000 |=— Area storing position data: DM
D0104| 01C8 |=— First address for transferred position data: A0456
D0105| 0000 |=— Always 0000
D0200| 0002
D0201| 76D2 | |=— 345678.90.
D0202| 020F
D0203| 0002
D0204| 614E | |~ 123456.78.
D0205| 00BC
D0206| 0002
D0207| 7C88 | |~ _387654.32.
D0208| FDBO
D0209| 0003
D0210| E240 | |~ 123.456.
D0211| 0001
D0212| 0002
D0213| E324 | |[=— 54321.00.
D0214| 0052

Three words are required for each position. Refer to 3-4 Position Data for details.
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Example 2
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Execution condition

Reading Position Data from A0456 to A0460 Using the Command Area

A total of 2,000 data items or 6,000 words can be read at one time when the
command area is used. The following example will read position data for 5
words from an MC Unit.

Ladder Program

Position data address Position data

— |

R1

R3
Y4

A0456

A0457
A0458

A0459
A0460

DIFU(13) R1

R2

————

4

Set the transfer data
for the position data
in DM Area.

IOWR

#17D7

D00100

#00060000

Settings

R2

O
O,

F AN

- 345678.90
—~  123456.78
—~  -387654.32
- 123.456
—~  54321.00

Work bit

Address that read position data from
an MC Unit: 17D7 Hex (6103).

Set the first source word of the
position data.
Set the source unit number to 0 and a total of

6 words to be transferred (transfer data for
position data always 6 words).

OUT (Work bit)

OUT (Work bit)

Transfer Data for Position Data in DM Area

D0100
D0101
D0102
D0103
D0104
D0105

000F

0000

00C8

0000

01C8

0000

=— Total number of words written: 15
=— Always 0000
=— First source word address for transferred position data: D00200
=~ Area storing position data: DM

=~ First address for transferred position data: A0456
=— Always 0000

Data that Is Read to DM Area

D0200
D0201

0002
76D2

D0202

020F

D0203

0002

D0204

614E

D0205

00BC

D0206

0002

D0207

7C88

D0208

FDBO

D0209

0003

D0210

E240

D0211

0001

D0212

0002

D0213

E324

D0214

0052

-

345678.90.

123456.78.

—387654.32.

123.456.

54321.00.

Three words are required for each position.
Refer to 3-4 Position Data for details.
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4-3 Saving Data

Transferred position data and system parameters are written to internal MC
Unit memory where they will be used, but they will be lost if MC Unit power is
turned OFF or the Unit is restarted. The data must be stored in flash memory
using the command area to save the data in the MC Unit.

Once the data is saved, it is stored in internal MC Unit flash memory. The data
in flash memory will be used the next time MC Unit power is turned ON or the
Unit is restarted.

Note 1. Data that has been saved is automatically read to internal memory from
flash memory when MC Unit power is turned ON or the Unit is restarted.

2. Do not turn MC Unit power OFF or restart the Unit while data is being

saved

, or flash memory in the MC Unit may be damaged.

The number of times that flash memory writes has a limited service life.
Data can be written up to 100,000 times.

3. Do not operate the Teaching Box while saving data to flash memory.

4-3-1 Execution

The command area is used to save position data and system parameters to
flash memory. Data is saved by specifying the address in control code (C) of

the IOWR

instruction and transferring the specified data to the MC Unit.

Writing position data to flash memory: Address 6100 (17D4 hex)
Writing system parameters to flash memory: Address 6101 (17D5 hex)
Refer to Section 3-6 Command Area for details on the command area.

4-3-2 Command Specifications

This section briefly describes the IOWR instruction specifications when the

command
for details.

area is executed. Refer to 4-2-1 IOWR: INTELLIGENT I/O WRITE

— IOWR — @IOWR

Operand

Description

C

Storing position data to flash memory: 17D4 hex (address 6100)
Storing system parameters to flash memory: 17D5 hex (address 6101)

S

Source start word address
Sets the first word address of the CPU Unit area with the set data.

Sets the destination unit number and total number of words transferred.
D+1 D

Total number of words transferred Destination unit number ‘

Total number of words transferred: Always 0002 hex (See the following
transfer data.)

Destination unit number:

CS1W-MC221: 0000 to 005D Hex (unit No. 0 to 93)
CS1W-MC421: 0000 to 005B Hex (unit No. 0 to 91)

Example: When two words of data (fixed) are transferred to unit No. 3:
#00020003
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Transfer Data

Set the following data starting at the word specified for the source start word
address (S) and execute the IOWR instruction.

15 S+ 0015 S 0300
(0o lojofojojo]o][X]

Set X =to 1 (S + 1: 0000, S: 0001) when saving (writing) position data and
system parameters to flash memory. S is the source start word address (S)
set in the IOWR instruction.

4-3-3 Ladder Program Example

Refer to the following examples of actual data transfer using an MC Unit with
the unit number 0 mounted in a CS1. In these examples, the IOWR operand
and transfer data are both assumed to be correct.

When debugging, write ladder code that will check the Error Flag and bit 14 of
word n + 10/n + 18.

Example Saving Position Data to Flash Memory
Program
Execution
Flag X-axis Busy Flag Y-axis Busy Flag Execution condition
W W W i | DIFU R1 | Work bit

R1 R3

"_l : ;Irf Set the data

required for transfer.

R2

H———

& Caution
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Note

Address (6100) for saving position data to
IOWR / flash memory. (17D4 Hex (6100)).

#17D4

| Set the address of the first source word of
D00100 the position data.

#00020000 [*—— Set the source unit number to 0 and a
total of 2 words to be transferred.

25506 (=)
I>—| | R3 .
1 OUT (Work bit)

O,
O,

R2 ) OUT (Work bit)

Settings in DM Area

D0100| 0001 | +— Save to flash memory.
D0101[ 0000

Description

When task 1 is not being executed in memory (Execution Flag OFF) and none
of the axes is moving (Busy Flags OFF), then the data will be saved to flash
memory.

Do not attempt to save data to flash memory during program execution or
while a motor is operating. Doing so can result in unexpected operation.

It normally requires from one to two seconds to save data to flash memory,
but a maximum of 30 seconds can sometimes be required.



SECTION 5
Exchanging Data with the CPU Unit

This section describes the ways in which data can be transferred between the CPU Unit and the MC Unit, including using

the IOWR/IORD instructions, using the PC Interface Area, and using dedicated bits/flags in memory.

5-1

5-2

5-3

5-4

Overall Structure

5-1-1 PClInterface Area...........cciniiiiiiiii ..
5-1-2  DataTransfer Words. .. ...t
5-1-3  FlashMemory. .. ...ttt e
5-1-4  Restart Flags. ... ... ... i
5-1-5 MC Unit Initialization. . .. ........... ottt
Controlling the MC Unit fromthe CPUUnit.........................
5-2-1 Manual and Automatic Modes . .............. ... .. ...
5-2-2  Manual Mode . ... ...
5-2-3  AutomaticMode. . ...
PClInterface Area .. .......o ittt e e
5-3-1 PClInterface Area Lists. .. ...,
Interface Specifics. . . ...
5-4-1  System Controls .. ... e
5-4-2  Controls Commonto All Tasks ............ ... ... ... .....
5-4-3 TaskControl Bits ........... ... ...
5-4-4  AxisControl Bits ......... ...
5-4-5  System Status . ... ...
5-4-6  Task Status . ......o i e
5-4-7 AxisStatus Flags ...... ...
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226
226
227
227
227
228
228
230
232
237
237
260
261
265
266
279
302
309
318
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5-1 Overall Structure

The CPU Unit controls the MC Unit through the PC Interface Area during 1/0O
refreshing (as shown in the following illustration) and by transferring data to
and from the MC Unit when required.

The following example is for the CS1W-MC421. PC Interface Area addresses
for the CS1W-MC221 are shown in parentheses.

CPU Unit MC Unit
G ﬁ VO refresh > Command interpretation
PC Interface Area
g |n Operation-related commands
g ;| Program number designation
g e Automatic/manual /O refresh Status
£ o Cycle start
o ¢ M code reset
2 | . |e Jog operation
n+17 (n+9)| (10 or 18 words)
n+18 (n+10)| Status input B
: o Error classification data
* System status
: ’\Eﬂr'g dceOde - Internal memory (data area)
o Task status Address (See note 1.)
e Present position 0090 Position data
H (16 or 30 words) 19:99 (Corresponding to A000O to A1999)
n+47 (n+25) - 4000 | System parameters
¢ Unit parameters
________________________________ H ¢ Memory control parameters
» H ¢ Mechanical specifications pa-
Specified words for transfer (See note 2.) rameters
~N ¢ Coordinate system parameters
S e Feed rate parameters
: : e Zone parameters
» : 4684 | * Servo parameters
o .
;5 . 60:00 Monitor information
- . Data H e Error codes
= . P N : * |/O monitoring
8 : << > H o Task status
=3 : : * Present position
« . e INTELLIGENT I/O WRITE (IOWR) or H
: INTELLIGENT I/O READ (IORD). i | e Errorcountervalues
- 6081 | etc.
6100 i :
Data transfer command executed. H .Sp'%(g:#mmfce)rr%e;y?gad write
P i | * Position data read/write
¢ Autoloading
: * Override function selection
6120 (See note 3.) etc.
\/
See When powered up
V Data saved.g ﬁote 4. or restarted.
CX-Motion
Flash memory
When powered up
Data saved. G g%?ee 4. or restarted.
G language program transfer command executed. R G-language program (See note 5.)
| NO000 P001 X <
| N0O1 G9O0
N002 G00 X100 M500
Servo
Driver

Servomotor @
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Note 1.

With the CS1W-MC221, there are no addresses for task 3, task 4, the Z
axis, or the U axis. For the purposes of this illustration, CS1W-MC421 ad-
dresses are shown. For details, refer to Section 3 MC Unit Internal Data
Configuration.

Words data transfer are required when IORD or IOWR is used for transfer-
ring data between the CPU Unit and the MC Unit.

The override function selection (6120) can be used only with Unit Ver. 1.15
or later, and with Units whose model number ends in -V1.

Position data, system parameters, and G-language programs are saved to
and read from flash memory. Monitor information and special information
are not.

When positioning by means of a G-language program, the positioning co-
ordinates can be set directly or they can be set indirectly using position
data (A0O000 to A1999).

The following words and PC Interface Area are used by the MC Unit.

Name

Details Reference

PC Interface Area

When the MC Unit number is set, words are allocated | page 224,
in the CPU Unit’s Special I/0 Unit relay area. This area | 225

is used to output operation commands to the MC Unit
and to receive inputs on the operational status of the
MC Unit.

Data transfer words

The words designated in the INTELLIGENT 1/O Section 4
WRITE (IOWR) or INTELLIGENT I/O READ (IORD)
instruction.

When data is transferred between the CPU Unit and
the MC Unit, only an area corresponding to the amount
of data transferred is used.

All data is allocated an address in the MC Unit. Data
transfer to and from the data transfer words is
performed by specifying a destination address for data
writing and specifying an source address for data
reading. When a data movement instruction, such as
INTELLIGENT I/O WRITE (IOWR) or INTELLIGENT
/0 READ (IORD), is executed, data is transferred
between these words and the MC Unit’s internal
memory.

The first word allocated as the PC Interface area is specified as “n” and can be calculated as follows:
n: CIO 2000 + 10 x unit number
The CS1W-MC421 is allocated 50 words and the CS1W-MC221 is allocated 30 words.

S: The first word from which or to which data is transferred for an IOWR or IORD instruction.

225



Overall Structure Section 5-1

5-1-1 PC Interface Area

Words are allocated in the Special I/O Unit Area of the CPU Unit.
The CS1W-MC421 is allocated 50 words and the CS1W-MC221 is allocated

30 words.
CS1W-MC221 n: CIO 2000 + 10 x unit number
Unit #0 | CIO 2000 to CIO 2029 I/O: Word address
Unit #1 CIO 2010 to CIO 2039 Output:| nton+9
Unit #2 | CIO 2020 to CIO 2049 Input: n+10ton+25
Unit #3 | CIO 2030 to CIO 2059 n + 26 to n + 29 (Reserved)

to
Words nton + 29
to
Unit #90 CIO 2900 to CIO 2929
Unit #91 CIO 2910 to CIO 2939
Unit #92 | ClO 2920 to CIO 2949
Unit #93 | ClO 2930 to CIO 2959
Unit #94 | Cannot be set.
Unit #95 | Cannot be set.

CS1W-MC421 n: ClO 2000 + 10 x unit number
Unit #0 | ClO 2000 to CIO 2049 1/0: Word address
Unit #1 | CIO 2010 to CIO 2059 Outputs:| nton+ 17
Unit #2 | ClO 2020 to CIO 2069 Inputs: | n+ 18ton + 47
Unit #3 | ClO 2030 to CIO 2079 n + 48 to n + 49 (Reserved)

to

Words nton + 49
to

Unit #90 | CIO 2900 to CIO 2949
Unit #91 CIlO 2910 to CIO 2959
Unit #92 | Cannot be set.

Unit #93 | Cannot be set.

Unit #94 | Cannot be set.

Unit #95 | Cannot be set.

Note 1. The CS1W-MC221 is allocated the words for three unit numbers in the
above area and the CS1W-MC421 is allocated the words for five unit num-
bers. The numbers following that of the set unit number are also allocated
to the MC Unit.

2. Because the CS1W-MC221 is allocated three unit numbers, it cannot be
assigned unit numbers 94 and 95.

3. Because the CS1W-MC421 is allocated five unit numbers, it cannot be as-
signed unit numbers 92 to 95.

4. Make sure that the same unit numbers are not used by other Special /0
Units.

5-1-2 Data Transfer Words
The first word for transfer is designated in the INTELLIGENT I/O WRITE
(IOWR) or INTELLIGENT I/O READ instruction. When data is transferred
between the CPU Unit and the MC Unit, only words for the amount of data
transferred are used.
See Section 4 Data Transfer and Storage for details on the data transfer
words.
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5-1-3 Flash Memory

The contents of the MC Unit’s internal memory are lost when the power to the
MC Unit is turned OFF or when the MC Unit is restarted. Internal memory
contents can be saved in flash memory using data save operations.

The following types of data can be stored in flash memory.
* Position data
» System parameters
* G-language programs

Note See 4-3 Saving Data for detalils.

5-1-4 Restart Flags

A Restart Flag can be turned ON and then OFF to restart the MC Unit without
turning the power OFF and back ON again.

Bit address Function
A50200 to A50215 Restart Flags for Units 0 to 15
A50300 to A50315 Restart Flags for Units 16 to 31
A50400 to A50415 Restart Flags for Units 32 to 47
A50500 to A50515 Restart Flags for Units 48 to 63
A50600 to A50615 Restart Flags for Units 64 to 79
A50700 to A50715 Restart Flags for Units 80 to 95

5-1-5 MC Unit Initialization

Note

Initial processing is performed for the MC Unit when the power is turned ON
or when the Unit is restarted. During initial processing, commands from the
CPU Unit cannot be received and will be ignored.

When MC Unit initial processing is being executed, the Special I/0 Unit Initial-
ization Flag will be turned ON.

When the MC Unit is started up immediately after power to the PC is turned
ON, confirm that the Special I/0 Unit Initialization Flag is OFF before continu-
ing with operation.

Bit address Function
A33000 to A33015 Initialization Flags for Units 0 to 15
A33100 to A33115 Initialization Flags for Units 16 to 31
A33200 to A33215 Initialization Flags for Units 32 to 47
A33300 to A33315 Initialization Flags for Units 48 to 63
A33400 to A33415 Initialization Flags for Units 64 to 79
A33500 to A33515 Initialization Flags for Units 80 to 95

1. Make sure that the correct data is used.

2. Confirm the safety of the equipment before attempting to make changes to
the PC Interface Area settings.
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5-2 Controlling the MC Unit from the CPU Unit

This section describes the CPU Unit ladder program that controls the MC Unit
in Manual Mode or Automatic Mode.

5-2-1 Manual and Automatic Modes

There are two ways to control the MC Unit: Manual Mode or Automatic Mode.
The mode can be changed using the Automatic/Manual Mode Bit in the PC
Interface Area. The mode can be set for each task. ON: Automatic Mode,
OFF: Manual Mode.

In Manual Mode, the following functions can be used to control each axis.
Refer to the references listed in the table for more information, including tim-
ing charts and ladder programming examples.

Function Reference
Deceleration Stop 280
Origin Searches 281, Section 10
Reference Origin Returns 282
Jogging 283
Resetting the Error Counter (See note 1.) | 284
Setting the Origin 290
Setting the Absolute Origin 291, Section 10
Enabling MPG/Sync Encoder 292
Servo-lock (See note 1.) 293
Servo-unlock (See note 2.) 296
Presetting the Present Position 364

Note 1. Resetting the Error Counter and Servo-unlock operations can also be per-
formed in Automatic Mode.

2. Presetting the Present Position is performed using the IOWR instruction.
Automatic Mode uses G-language programs in the MC Unit.

G language program executed in Automatic Mode

Manual Mode

MC Unit | $

Automatic Mode

' N \ AN | Teaching Box
! oG language !| ! |
| L_command | I | command |
| | |1 Nooo Poo1 Xy 1 |
_____ I NOO1 G26 XY T T T
ffffff L [1===—--
I N094 G79 |

Manual Mode
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Automatic/Manual Mode

The Automatic/Manual Mode Bit is allocated for each task in the following PC

Bit Interface Area words.
Name MCU Word Bit Description
Model Task 1 Task 2 Task 3 Task 4
Automatic/ | MC421 n+3 n+5 n+7 n+9 01 .
1 : All axes in manual op-
Manual MC221 n+3 n+5 eration decelerate to a
Mode Bit stop.
1 : Automatic Mode
1 : Stops MC program
execution. All axes in op-
eration decelerate to a
stop.
0 : Manual Mode
To execute commands in Manual Mode, turn OFF the bit. To execute MC pro-
grams in Automatic Mode, turn ON the bit.
Refer to 5-3 PC Interface Area for details on the Automatic/Manual Mode Bit.
Notation Bit status is indicated as follows in the above table:

Note

T: A transition in the bit from 0 (OFF) to 1 (ON) (See note.)
L A transition in the bit from 1 (ON) to 0 (OFF) (See note.)
1: ON

0: OFF

Transitions in bits are determined in the MC Unit and are not always detect-
able when using the DIFU and DIFD instructions in the program in the CPU
Unit.
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5-2-2 Manual Mode

In Manual Mode, the following commands can be used to control each axis
independently through the PC Interface Area.

Name of bit Model PC Interface Area Bit Description
X-axis | Y-axis | Z-axis | U-axis
Servo-unlock MC421 n+11 n+13 n+15 n+17 10 T - Starts servo-unlock.
. MC221 n+7 n+9
Deceleration Stop 00 |1 . starts deceleration stop in manual
operation.
n+17
MC421 n+11 1 : Does not accept other commands
MC221 n+7 Increasing in Manual Mode.
Error Counter priority 04 |1 . Resets error counter to zero.
Reset
Origin Search 01 11 . Starts manual origin search.
1l :Stops manual origin search.
Eeference Origin 02 T : Starts manual origin return.
eturn
1 :Stops manual origin return.
Jogging 03 T : Starts jogging operation.
1 : Stops jogging operation.
Forced Origin Set 05 11 . Starts forced origin set.
ét;?olute Origin 06 T : Sets the absolute origin.
Enable MPG 08 T :Starts MPG operation.
l : Stops MPG operation.
Decreasin
Servo-lock priority g 09 T : Starts servo-lock.
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Note

Each command is executed on the OFF to ON transition of its control bit.
When more than one command is executed at the same time, the commands
will be processed in the above order of priority. The following table shows the
meanings when the control bits are ON or OFF.

Command

ON (1)

OFF (0)

Deceleration Stop

Stops reception of other
commands. (See note.)

Origin Search

Reference Origin Return

Jogging

Enable MPG

Continues operation.

Stops operation.

The Error Counter Reset and Servo-unlock commands can be executed in

Automatic Mode as well as Manual Mode. Consequently, the commands are
executable when the Deceleration Stop Bit is turned ON.

Executing the Deceleration Stop command has no effect when no other com-
mands are being executed, but no other commands except the Error Counter
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Command Combinations

Reset and Servo-unlock commands can be received while the Deceleration
Stop command is ON.

The Origin Search, Reference Origin Return, Jogging, and Enable MPG com-
mands are executed on the OFF to ON transition of the bit status, and con-
tinue operation while the control bit is ON.

To interrupt operation, turn the control bit OFF or execute the Deceleration
Stop command.

Operation of the Error Counter Reset, Forced Origin Set, ABS Initialization,
Servo-lock, or Servo-unlock commands cannot be stopped. These commands
are executed to completion once the control bit has been turned ON.

The following table shows which commands can be executed while other
commands are being executed. The symbols (O: OK; x: Not possible) indicate
whether the corresponding command at the top of the table can be made
while the corresponding command on the left side of the table is being exe-
cuted.

Command being Deceleration | Origin Search Reference Jogging Error Counter Forced ABS Enable MPG Servo-lock Servo-unlock | Present Posi-
executed Stop Origin Return Reset Origin Set Initialization tion Preset
Pecgon " X X X O X X X X O X
Origin Search O X X O X X X X O X
R o | O X X o X X X X o X
Jogaing O X X O X X X X O X
Errokgg:'nter O X X X O X X X O X
Origin Set X X X X X X X X O X
Inttiaization X X X X O X X X O X
Enable MPG O X X X O X X X O X
Servo-lock X X X X O X X X O X
Servo-unlock X X X X O X X X X X
Festion X X X X O X X X X O
reset
Busy Flag The Busy Flag is turned ON when a command is being executed, and turned
OFF when the command is completed. Deceleration Stop is the only com-
mand that can be received while this flag is ON.
Command —— \\
Busy Flag
Sequence programs should be written so that other commands will not be
executed while the commands that cannot be interrupted (Error Counter
Reset, Forced Origin Set, ABS Initialization, Servo-lock, and Servo-unlock)
are being executed.
&Caution After executing a command, do not execute another command until the first

command has been completed and the Busy Flag has turned OFF.
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5-2-3 Automatic Mode

The MC program is executed in Automatic Mode. Use the following procedure
to operate in Automatic Mode.

The example provided here is for task 1.

1,2,3... 1. Set the MC Unit to Automatic Mode by turning ON bit 01 of word n+3.
2. Set the program number of the program to be executed. (Word n+2)

3. Turn ON the Program Number Read Bit (bit 07 of word n+3) so that the pro-
gram number set in word n+2 will be read by the MC Unit.

4. Turn ON the Cycle Start Bit (bit 02 of word n+3) so that the program corre-
sponding to the program number set in word n+2 will be executed.

The corresponding bits for tasks 2 to 4 are shown in the following table.

Task Automatic Program Program Cycle start
Mode number set number read

1 Bit 01 of Word n+2 Bit 07 of Bit 02 of
word n+3 word n+3 word n+3

2 Bit 01 of Word n+4 Bit 07 of Bit 02 of
word n+5 word n+5 word n+5

3 Bit 01 of Word n+6 Bit 07 of Bit 02 of
word n+7 word n+7 word n+7

4 Bit 01 of Word n+8 Bit 07 of Bit 02 of
word n+9 word n+9 word n+9

Ladder Programming Example for Executing an MC Program
The following program is an example of the kind of ladder program used to
execute an MC program. This program is the minimum required to execute the
MC program. Add the program elements needed for your actual application.

R1
ouT
T {1 @ (Specifies
Automatic
Mode.)
R2
: Mov(eT) (Sets the
#0001 | program
2| number.)
ouT
(Reads the
n+3 ) program
07 /' number.)
n+15 05 End of MC
— DIFU(13) R3 | program
Program Execution execution
Completed Flag
R4  n+1509 R3 n+15 02
+— —H—y—l w ) our
Cycle Start : 0 (Start of MC
Completed Automatic Mode Flag program
n+3 02 Flag execution.)
——
Cycle Start Bit

Use work bits for inputs R1, R2, R3, and R4.

In the sample program, program number P0O01 is executed in task 1. Change
the task and program number if necessary.
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Program Flow

Program Execution Flag

Program Execution

Completed Flag

Turn ON input R1 to specify Automatic Mode.

Turn ON input R2 in the following situations:
* The first time that the program is executed after the power is turned ON.
* When executing the program from the beginning.
* When the program number has been changed.

Execution of the MC program will begin when R4 goes ON.

The Program Execution Flag is equivalent to the Manual Mode’s Busy Flag.

This flag is ON while the MC program is being executed; it is OFF when pro-
gram execution is completed or stopped.

Cycle Start Bit :

Program Execution Flag 4,—|—

The Program Execution Completed Flag goes ON when the MC program has
been completed. The Program Execution Flag will go OFF when this flag is
turned ON, even if the Cycle Start Bit remains ON.

Cycle Start Bit —|—,—|—

Program Execution Completed Flag

1 =

Program Execution Flag

Related Bits
Name of bit Model PC Interface Area Bit Description
Task 1 Task 2 Task 3 Task 4
Program MC421 n+2 n+4 n+6 n+8 00 to 15 | Sets the program number for each
Number MC221 n+2 n+4 task. (0000 to 03E7 hex)
Manual Mode M0221 n+3 n+5 == == decelerate to a Stop
Bit 1 : Automatic Mode
1 : Stops program execution. All
axes in operation decelerate
to a stop.
0 : Manual Mode
Cycle Start Bit 02 |1 :Starts program execution.
1 : Continues program execu-
tion.
0 : Stops program execution.
Program Num- 07 |1 :Reads the program number.
ber Read Bit
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Name of bit Model PC Interface Area Bit Description
Task 1 Task 2 Task 3 Task 4
Automatic Mode MC421 n+23 n+27 n+30 n+34 02 1 - The Unit is in Automatic
Flag MC221 n+15 n+19 Mode.
0 :Mode other than the above.
Program 04 11 :Program execution
Execution Flag
0 :Other than the above
Program 05 |1 :Program execution com-
Execution pleted.
Completed Flag 0 :Program execution not com-
pleted.
Cycle Start 09 |1 :The Cycle Start Signal was
Received Flag received.
0 :The Cycle Start Signal is OFF.

Notation

234

Bit status is indicated as follows in the above table:
A transition in the bit from 0 (OFF) to 1 (ON) (See note.)
A transition in the bit from 1 (ON) to 0 (OFF) (See note.)

T
d:
1:
o-

ON

OFF

Note Transitions in bits are determined in the MC Unit and are not always detect-
able when using the DIFU and DIFD instructions in the program in the CPU

Unit.
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Ladder Programming Example and Timing Chart

A ladder programming example to execute an MC program (with pause) and
its timing chart are provided below.

Ladder Programming Example

Cycle Start Bit

4 I 1 n+3
1 01
Automatic/
Manual Mode
—t DIFU(13) R1
Pause button
n+15 04
—} 1 = DIFU(13)  R2 I
Program start button Program Execution Flag
n+15 05
+—i DIFU(13) R3
Program Execution Completed Flag
n+22 02 n+25 02
— | i | = DIFU(13) R4 I
X-axis Servo- Y-axis Servo-lock ON
lock ON
R1 n+15 04
._| ! !} n+3
I LA 05
Program Exe-
cution Flag
n+3 05
Pause
R1
1
¢ | I MOV(21)

#0005
n+2
n+3

07
R2 n+1509 n+305 R3 n+15 02 R4 n+10 14
® II IF . IF IF || LK LK n+3
I Al Al 02
Cycle Pause Program Ex-  Automatic = Servo- Task Error
Start Re- ecution Com- Mode Flag lock ON  Flag
n+3 02 ceived pleted Flag

(Automatic/Manual
Mode Bit)

(Work Bit)

(Work Bit)

(Work Bit)

(Work Bit)
Both axes are used
in this example.

(Pause Bit)

Program P0O05 is
executed in task 1 in
this example.

(Program Number
Read Bit)

(Cycle Start
Bit)

The above ladder program is a sample program for task 1.

&Caution When executing a positioning command with an MC program, all the affected
axes must be servo-locked (i.e., the Servo-lock Bit must be ON). Therefore,
be sure to include the above R4 condition.
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Word Allocations for Programming Example

Item MC221 Unit #0 MC421 Unit #0
R1 (Work Bit) W50001
R2 (Work Bit) W50002
R3 (Work Bit) W50003
R4 (Work Bit) W50004
Automatic/Manual Mode Bit (n+3 01) CIO 200301 CIO 200301
Cycle Start Bit (n+3 02) CIO 200302 CIO 200302
Pause Bit (n+3 05) ClO 200305 CIO 200305
Program Number Read Bit (n+3 07) CIO 200307 CIO 200307
Task Error Flag (n+10 14) CIO 201014 ClO 201814
Automatic Mode Flag (n+15 04) CIO 201502 ClO 202302
Program Execution Flag (n+15 02) CIO 201504 ClO 202304
Prc))gram Execution Completed Flag (n+15 CIO 201505 ClO 202305
05
Cycle Start Received Flag (n+15 09) CIO 201509 ClO 202309
Automatic/Manual Mode CIO 000100
Program start button CIO 000101
Pause button CIO 000102

Timing Chart

High level

Automatic/Manual Mode Bit

R1 (Pause)

R2 (Program start)

R3 (Program Execution

Completed Flag)

Pause Bit (n+3, 05)

Program start condition

Cycle Start Bit (n+3, 02)

Program Execution Completed
Flag (n+15, 05)

Program Execution Flag
(n+15, 04)
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5-3 PC Interface Area

The PC Interface Area is allocated in CPU Unit memory according to the Unit
No. Setting Switch settings on the front of the MC Unit. The CS1W-MC421 is
allocated 50 words and CS1W-MC221 is allocated 30 words.

5-3-1 PC Interface Area Lists

The symbols listed indicate the following for bit status in the table below.
T: Bit changes from 0 (OFF) to 1 (ON). (See note.)

l: Bit changes from 1 (ON) to 0 (OFF). (See note.)

1: ON.

0: OFF

Note For outputs, this is determined by the MC Unit, and not the CPU Unit, so in
some cases it may be rejected using the DIFU/DIFD instructions.

CS1W-MC221
CS1W-MC221 PC Interface Area Outputs (CPU Unit to MC Unit) n = CIO 2000 + 10 x unit number (words)
Word | Contents Bit Description Page
n System 00 General Output 1/Brake |1 Output port turned ON. 261
Controls Output X 0 Output port turned OFF.
01 General Output 2/Brake |1 Output port turned ON. 261
Output Y 0 Output port turned OFF,
02 General Output 3 1 Output port turned ON. 261
0 Output port turned OFF.
03 General Output 4 1 Output port turned ON. 261
0 Output port turned OFF.
04 Not used.
05 éutoloading Error Reset | T Reset an autoloading error. 262
it
06 Not used.
07 Error Counter Function 1 Error counter warning 263
Selection Bit 0 Error counter error detection
08 to | Not used.
13
14 Error Reset Bit | T | Resets an error. 265
15 Not used.
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CS1W-MC221 PC Interface Area Outputs (CPU Unit to MC Unit) n = CIO 2000 + 10 x unit number (words)
Word | Contents Bit Description Page
n+1 Controls 00 Optional Input 0 1 Optional Input 0 turned ON. 265
,CA)I?EIT'];ECK)Q to . 0 Opt?onal Input 0 turned OFF.
01 Optional Input 1 1 Optional Input 1 turned ON. 265
0 Optional Input 2 turned OFF.
02 Optional Input 2 1 Optional Input 2 turned ON. 265
0 Optional Input 2 turned OFF.
03 Optional Input 3 1 Optional Input 3 turned ON. 265
0 Optional Input 3 turned OFF.
04 Optional Input 4 1 Optional Input 4 turned ON. 265
0 Optional Input 4 turned OFF.
05 Optional Input 5 1 Optional Input 5 turned ON. 265
0 Optional Input 5 turned OFF.
06 Optional Input 6 1 Optional Input 6 turned ON. 265
0 Optional Input 6 turned OFF.
07 Optional Input 7 1 Optional Input 7 turned ON. 265
0 Optional Input 7 turned OFF.
08 Optional Input 8 1 Optional Input 8 turned ON. 265
0 Optional Input 8 turned OFF.
09 Optional Input 9 1 Optional Input 9 turned ON. 265
0 Optional Input 9 turned OFF.
10 Optional Input 10 1 Optional Input 10 turned ON. 265
0 Optional Input 10 turned OFF.
11 Optional Input 11 1 Optional Input 11 turned ON. 265
0 Optional Input 11 turned OFF.
12 Optional Input 12 1 Optional Input 12 turned ON. 265
0 Optional Input 12 turned OFF.
13 Optional Input 13 1 Optional Input 13 turned ON. 265
0 Optional Input 13 turned OFF.
14 Optional Input 14 1 Optional Input 14 turned ON. 265
0 Optional Input 14 turned OFF.
15 Optional Input 15 1 Optional Input 15 turned ON. 265
0 Optional Input 15 turned OFF.
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CS1W-MC221 PC Interface Area Outputs (CPU Unit to MC Unit)

n = ClO 2000 + 10 x unit number (words)

Word | Contents Bit Description Page
n+2 f%?'}t;g:(fi“s ?g t0 | Task 1 program number 0000 to 03E7 (4-digit Hex) (Decimal: 0000 to 0999) | 266
‘ 0 ‘ x162 ‘ x16' ‘ x16° ‘
Specifies program number executed in Automatic Mode. If the Program
Number Read Bit is ON, the program number will be read when the Cycle
Start Bit is turned ON and the specified program will be executed from the
beginning.
n+3 00 Not used.
01 Automatic/Manual Mode | T Any axes operating in Manual Mode will 267
decelerate to a stop.
1 Automatic Mode
d When the MC program is being executed,
it will be stopped and any operating axes
will decelerate to a stop.
0 Manual Mode
02 Cycle Start Bit T Starts MC program execution. 268
1 Continues MC program execution.
0 Stops MC program execution.
03 Single Block 1 Executes one block. 272
04 Forced Block End T Forces an end to the block. 273
1 Prohibits cycle start.
05 Pause T Pauses execution. 274
1 Prohibits cycle start.
06 M Code Reset Bit T Resets the M code. 275
1 M code reset standby.
(Prohibits M code output.)
Maintains status.
d Clears standby status and starts executing
the next command.
07 Program Number Read |1 Reads the program number. 277
Bit
08 Not used.
09 | Teaching Bit T Starts teaching. 277
10 Teaching Type Bit 1 Present position (feedback value) 278
0 Target position
11 to | Not used.
15
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CS1W-MC221 PC Interface Area Outputs (CPU Unit to MC Unit) n = CIO 2000 + 10 x unit number (words)

Word | Contents Bit Description Page
n+4 f%‘r"}t;ggts ?g 10 | Task 2 program number 0000 to 03E7 (4-digit Hex) (Decimal: 0000 to 0999) | 266
‘ 0 ‘ x102 ‘ x10' ‘ x10° ‘
Specifies the program number executed in Automatic Mode. If the Program
Number Read Bit is ON, the program number will be read when the Cycle
Start Bit is turned ON and the specified program will be executed from the
beginning.
n+5 00 Not used.
01 Automatic/Manual Mode | T Any axes operating in Manual Mode will 267
decelerate to a stop.
1 Automatic Mode
d When the MC program is being executed,
it will be stopped and any operating axes
will decelerate to a stop.
0 Manual Mode
02 Cycle Start Bit T Starts MC program execution. 268
1 Continues MC program execution.
0 Stops MC program execution.
03 Single Block 1 Executes one block. 272
04 Forced Block End T Forces an end to the block. 273
1 Prohibits cycle start.
05 Pause T Pauses execution. 274
1 Prohibits cycle start.
06 M Code Reset Bit T Resets the M code. 275
1 M code reset standby.
(Prohibits M code output.)
Maintains status.
d Clears standby and starts executing the
next command.
07 Program Number Read |1 Reads the program number. 277
Bit
08 Not used.
09 | Teaching Bit T Starts teaching. 277
10 Teaching Type Bit 1 Present position (feedback value) 278
0 Target position
11 to | Not used.
15
n+6 éi’i‘f | Bi ?g 10 | X-axis override 0001 to 07CF (4-digit Hex) (Decimal: 0001 to 1999) 279
ontrof Bits (Man. | Decimal: 0001 to 1999 — 0.1% to 199.9% (0.1% increments)
val/ || x16° | x16% | x16' | x16° |
Auto) " . : . . : : :
Specifies the override for axis operations. This override value is used while
the override setting is enabled.

240



PC Interface Area

Section 5-3

CS1W-MC221 PC Interface Area Outputs (CPU Unit to MC Unit)

n = ClO 2000 + 10 x unit number (words)

Word | Contents Bit Description Page
n+7 X-axis 00 Deceleration Stop T Deceleration Stop 280
Control Bits E"\a/l'gn' 1 Prohibits other manual commands.
01 Origin Search T Starts the origin search. 281
S\gﬁn- 1 Continues the origin search.
2 Stops the origin search.
02 Reference Origin Return | T Starts moving the axis to the reference ori- | 282
(Man- gin.
ual) 1 Continues movement.
d Stops movement.
03 Jogging T Starts jog operation. 283
(Man- 1 Continues jog operation.
ual) - :
2 Stops jog operation.
04 Error Counter Reset T Starts error counter reset. 284
EJ'\SI";‘”' 1 Prohibits MC program execution.
Auto) 2 Continues MC program execution.
0 All functions can be used.
05 Forced Origin T Set the present position as the origin. 290
(Man-
ual)
06 Absolute Origin Set T Sets the origin for the absolute encoder. 291
(Man-
ual)
07 Not used.
(Man-
ual)
08 Enable MPG/Sync T Starts MPG/sync encoder operation. 292
fj“gl‘;‘”' Encoder 1 Continues MPG/sync encoder operation.
N Stops MPG/sync encoder operation.
09 Servo-lock T Locks the servo. 293
(Man-
ual)
10 Servo-unlock T Clears the servo lock. (Enables normal 296
(Man- reception.)
ual/
Auto)
11 Driver Alarm Reset 1 Turns ON the driver alarm reset output. 298
(Man-
ual/ 0 Turns OFF the driver alarm reset output.
Auto)
12 Override Setting 1 Enables the override setting. 299
(Man-
ual/ 0 Disables the override setting.
Auto)
13 Jog direction 1 Specifies negative direction for jogging. 301
Man-
fJaI) 0 Specifies positive direction for jogging.
14 MPG/Sync Encoder Ratio | 15 14 301
(Man- | Specifier 1 0 0 Sets MPG/sync encoder ratio (1)
ual) 0 1 Sets MPG/sync encoder ratio (2)
1 0 Sets MPG/sync encoder ratio (3)
15 MPG/Sync Encoder Ratio ; 301
(Man- | Specifier 2 1 1 Sets MPG/sync encoder ratio (4)
ual)
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CS1W-MC221 PC Interface Area Outputs (CPU Unit to MC Unit) n = CIO 2000 + 10 x unit number (words)

Word | Contents Bit Description Page
n+8 \Cfg:t'fol Bits ?g 10 | v.axis override 0001 to 07CF (4-digit Hex) (Decimal: 0001 to 1999) 279
(Man-| Decimal: 0001 to 1999 — 0.1% to 199.9% (0.1% increments)
ual/ | | 163 | x162 | x16' | x16° |
Auto)

Specifies the override for axis operations. This override value is used while
the override setting is enabled.
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CS1W-MC221 PC Interface Area Outputs (CPU Unit to MC Unit) n = CIO 2000 + 10 x unit number (words)

Word | Contents Bit Description Page
n+9 Y-axis 00 Deceleration Stop T Deceleration Stop 280
Control Bits | (Man-
! l(JaI) 1 Prohibits other manual commands.
01 Origin Search T Starts the origin search. 281
E"\a/llgn' 1 Continues the origin search.
\2 Stops the origin search.
02 Reference Origin Return | T Starts moving the axis to the reference 282
(Man- origin.
ual) 1 Continues movement.
d Stops movement.
03 Jogging T Starts jog operation. 283
(Man- 1 Continues jog operation.
ual) - :
{ Stops jog operation.
04 Error Counter Reset T Starts error counter reset. 284
E"\a/l'ﬁn' 1 Prohibits MC program execution.
Auto) 2 Continues MC program execution.
0 All functions can be used.
05 Forced Origin T Set the present position as the origin. 290
(Man-
ual)
06 | Absolute Origin Set T Executes ABS Initialization 291
(Man-
ual)
07 Not used.
08 Enable MPG/Sync T Starts MPG/sync encoder operation. 292
fj“gl‘;‘”' Encoder 1 Continues MPG/sync encoder operation.
N Stops MPG/sync encoder operation.
09 Servo-lock T Locks the servo. 293
(Man-
ual)
10 Servo-unlock d Clears the servo lock. 296
(Man-
ual/
Auto)
11 Driver Alarm Reset 1 Turns ON the driver alarm reset output. 298
(Man-
ual/ 0 Turns OFF the driver alarm reset output.
Auto)
12 Override Setting 1 Enables the override setting. 299
(Man-
ual/ 0 Disables the override setting.
Auto)
13 Jog direction 1 Specifies negative direction for jogging. 301
Man-
Ejal) 0 Specifies positive direction for jogging